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PREFACE 


TO    THE    AMERICAN    EDITION. 


The  present  yolume  is  the  first  of  a  series  designed  to  un 
fold  the  principles  of  a  new  philosophy.  It  is  divided  into  two 
parts :  the  aim  of  the  first  being  to  determine  the  trae  sphere 
of  all  rational  investigation,  and  of  the  second,  to  elucidate 
those  Amdamcntal  and  universal  principles  which  science  has 
established  within  that  sphere,  and  which  are  to  constitute  the 
basis  of  the  system.  The  scheme  of  truth  developed  in  these 
First  Principles  is  complete  in  itself,  and  has  its  independent 
value ;  but  it  is  designed  by  the  author  to  serve  for  guidance 
and  verification  in  the  construction  of  the  succeeding  and  larger 
portions  of  his  philosophic  plan. 

Having  presented  in  his  introductory  volume  so  much  of 
the  general  principles  of  Physics  as  is  essential  to  the  develop- 
ment of  his  method,  Mr.  Spencer  enters  upon  the  subject  of 
Organic  nature.  The  second  work  of  the  series  is  to  be  the 
Principles  of  Biology — a  systematic  statement  of  the  facts  and 
laws  which  constitute  the  Science  of  Life.  It  is  not  to  be  an 
encyclopedic  and  exhaustive  treatise  upon  this  vast  subject, 
but  such  a  compendious  presentation  of  its  data  and  general 
principles  as  shall  interpret  the  method  of  nature,  afford  a 
clear  understanding  of  the  questions  involved,  and  prepare  for 
further  inquiries.  This  work  is  now  published  in  quarterly 
numbers,  of  from  80  to  96  pages.  Four  of  these  parts  have 
already  appeared,  and  some  idea  of  the  course  and  character 


of  the  disciissiou  may  l>e  fonncil  by  obsorvin-:  (lie  IJtles  to  the 
chapters,  which  arc  as  follows ; 

Paet  Fiest  :  L  Organic  Blatter ;  II.  Tlie  Actions  of  Forces 
on  Organic  Matter;  III.  The  Reactions  of  Organic  Matter  on 
Forces;  IV.  Proximate  Definition  of  Life;  V.  The  Correaponil- 
ence  between  Life  and  its  CircumstanceB ;  VL  Tlie  Degree 
of  Life  varies  with  the  Degree  of  CorrcBponcIence ;  VIL 
Scope  of  Biology.  Pabt  Second:  I.  Growth;  H.  Develop- 
ment; IIL  Function;  TV.  Waste  and  Repair ;  V.  Adaptation ; 
VX  Indiridaality ;  VIL  Genesis;  Vni.  nereOItyj  LX.  Varia- 
tion; X.  Genesis,  Heredity,  anil  Variation;  XL  Classification; 
XIL  Distribution. 

The  Principles  of  Biology  will  bo  followed  by  tbo  Prinei- 
plcs  of  Psychology ;  that  ia,  Mr.  S]iencer  will  p.iss  fi-om  the 
consideration  of  Life  to  the  study  of  Mind.  This  subject  will 
be  regarded  in  the  light  of  the  great  truths  of  Biology  pre- 
vionsly  established ;  the  connections  of  life  and  mind  will  be 
traced  ;  tbo  evolation  of  the  intellectual  faculties  in  their  due 
succession,  and  in  correspondence  with  the  conditions  of  the 
ciiviroiuncnt,  will  be  unfolded,  and  the  whole  subject  of  mind 
will  bo  treated,  not  by  the  narrow  metaphysical  methods,  but 
in  its  broadest  aspect,  as  a  phase  of  nature's  order  which  can 
only  be  comprehended  in  the  light  of  ber  universal  plan. 

The  fourth  work  of  the  series  is  Sociology,  or  the  science 
of  human  relations.  As  a  multitude  is  but  au  assemblage  of 
units,  and  aa  the  characteristics  of  a  multitude  result  from  the 
properties  of  its  units,  so  social  phenomena  are  consequences 
of  the  n.itarcs  of  individual  men.  Biology  and  Psychology 
arc  the  two  great  keys  to  the  knowledge  of  human  nature; 
and  hence  from  these  Mr.  Spencer  naturally  passes  to  the  sub- 
ject of  Social  Science,  The  growth  of  society,  the  conditions 
of  its  intellectnal  and  moral  progress,  the  development  of  ila 
various  activities  and  organizations,  will  be  here  described,  and 
a  statement  made  of  those  principles  which  are  essential  to 
the  successful  regulation  of  social  afluirs. 

Lastly,  in  Part  Flflh,  Mr.  Spencer  projioscs  to  consider  the 
Principles  of  Mor.ility.  Tlie  truths  furnished  by  Biology,  Psy- 
obology,  and  Sociology  will  be  here  brought  to  bear,  to  deter- 


PREFACR.  Vii 

mine  correct  rules  of  human  action,  the  prmci])les  of  private 
and  public  justice,  and  to  form  a  true  theory  of  right  living. 

The  reader  will  obtain  a  more  just  idea  of  the  extent  and  pro- 
portions of  Mr.  Spencer's  philosophic  plan,  by  consulting  his 
prospectus  at  the  close  of  the  volume.  It  will  be  seen  to 
embrace  a  wide  range  of  topics,  but  in  the  present  work,  and 
in  his  profound  and  original  volumes  on  the  '^Principles  of 
Psychology"  and  "Social  Statics,"  as  also  throughout  his 
numerous  Essays  and  Discussions,  we  discover  that  he  has 
already  traversed  almost  the  entire  field,  while  to  elaborate  the 
whole  into  one  connected  and  organized  philosophical  scheme, 
is  a  work  well  suited  to  his  bold  and  comprehensive  genius. 
With  a  metaphysical  acuteness  equalled  only  by  his  immense 
grasp  of  the  results  of  physical  science — alike  remarkable 
for  his  profound  analysis,  constructive  ability,  and  power  of 
lucid  and  forcible  statement,  Mr.  Spencer  has  rare  endow- 
ments for  the  task  he  has  undertaken,  and  can  hardly  fail  to 
embody  in  his  system  the  largest  scientific  and  philosophical 
tendencies  of  the  age. 

As  the  present  volume  is  a  working  out  of  universal  prin- 
ciples to  he  subsequently  applied,  it  is  probably  of  a  more  ab- 
stract character  than  will  be  the  subsequent  works  of  the 
series.  The  discussions  strike  down  to  the  profoundest  basis 
of  human  thought,  and  involve  the  deepest  questions  upon 
which  the  intellect  of  man  has  entered.  Those  unaccustomed 
to  close  metaphysical  reasoning,  may  therefore  find  parts  of 
the  argument  not  easy  to  follow,  although  it  is  here  pre- 
sented with  a  distinctness  and  a  vigor  to  be  found  perhaps  in  no 
otJier  author.  Still,  the  chief  portions  of  the  book  may  be  read 
by  all  with  ease  and  pleasure,  while  no  one  can  fail  to  be  re- 
paid for  the  persistent  effort  that  may  be  required  to  master 
the  entire  argument.  All  who  have  sufficient  earnestness 
of  nature  to  take  interest  in  those  transcendent  questions 
which  are  now  occupying  the  most  advanced  minds  of  the  age, 
will  find  them  here  considered  with  unsurpassed  clearness, 
originality,  and  power. 

The  invigorating  influence  of  philosophical  studies  upon 
the  mind,  and  their  consequent  educational  value,  have  been 


long  recogiiizoi  In  this  point  of  view  tho  system  here  pre 
sented  haa  high  claims  upon  tho  young  men  of  our  eountry, — 
embodying  as  it  does  the  latest  and  largest  results  of  positive 
science ;  organizing  its  facts  and  principles  upon  a  natural  meth- 
od, which  places  them  most  perfectly  in  command  of  memory  ; 
and  converging  all  its  lines  of  inquiry  to  tho  end  of  a  high  prac- 
tical heneficeucc, — the  unfolding  of  those  laws  of  nature  and 
human  nature  which  detenuine  personal  welfare  and  the  social 
polity.  Earnest  and  reverent  in  temper,  cautious  in  etatemeut, 
severely  logical  and  yet  presenting  his  views  in  a  transparent 
aud  attractive  style  which  combines  the  precision  of  science 
with  many  of  tho  graces  of  lighter  composition,  it  is  believed 
that  the  thorough  study  of  Spencer's  philosophical  scheme  would 
combine,  in  an  unrivalled  degree,  those  prime  requisites  of  the 
highest  education,  a  knowledge  of  the  truths  which  it  is  most 
important  for  man  to  know,  and  that  salutary  discipline  of  the 
mental  faculties  which  results  from  their  systematic  acquisition. 
We  say  the  young  men  of  our  country,  for  if  we  are  not 
mistaken,  it  is  here  that  Mr.  Spencer  is  to  find  bis  largest 
and  fittest  audience.  There  ia  somctliiug  iu  the  bold  hand- 
ling of  his  questions,  in  his  earnest  and  fearless  appeal  to  first 
principles,  and  in  the  practical  availability  of  his  conclusions, 
which  is  eminently  suited  to  the  genius  of  our  people  It  lias 
been  so  in  a  marked  sense  with  his  work  on  Education,  and  there 
is  no  reason  why  it  should  not  be  so  in  au  equal  degree  with  his 
other  writings.  They  betray  a  profound  sympathy  with  the 
beat  spirit  of  our  institutions,  and  that  noble  aspiration  for  tho 
welfare  and  improvement  of  society  which  can  hardly  fail  to 
eommend  them  to  the  more  liberal  and  enlightened  portions 
3f  the  American  public. 


PREFACE   TO  THE  SECOND  EDITION. 


When  the  First  Edition  of  this  work  was  published,  I  sup- 
posed that  the  general  theory  set  forth  in  its  Second  Part, 
was  presented  in  something  like  a  finished  form ;  but  sub- 
sequent thought  led  me  to  fiirther  developments  of  much 
importance,  and  disclosed  the  fact  that  the  component 
parts  of  the  theory  had  been  wrongly  put  together. 
Even  in  the  absence  of  a  more  special  reason,  I  had  decided 
that,  on  the  completion  of  the  Principles  of  Biology,  it  would 
be  proper  to  suspend  for  a  few  months  the  series  I  am 
issuing,  that  I  might  make  the  required  re-organization. 
And  when  the  time  had  arrived,  there  had  arisen  a  more 
special  reason,  which  forbade  hesitation.  Translations  into 
the  French  and  Bussian  languages  were  about  to  be  made 
— had,  in  fact,  been  commenced ;  and  had  I  deferred  the 
re-organization  the  work  would  have  been  reproduced  with 
all  its  original  imperfections.  This  will  be  a  sufficient 
explanation  to  those  who  have  complained  of  the  delay  in 
the  issue  of  the  Principles  of  Psychology. 

The  First  Part  remains  almost  untouched:  two  verbal 
alterations  only,  on  pp.  43  and  99,  having  been  made  to 
prevent  .misconceptions.  Part  II.,  however,  is  wholly 
transformed.  Its  first  chapter,  on  "Laws  in  GeneraV^  is 
omitted,  with  a  view  to  the  inclusion  of  it  in  one  of  the 
latter  volimies  of  the  series.  Two  minor  chapters  disappear. 
Most  of  the  rest  are  transposed,  in  groups  or  singly. 
And  there  are  nine  new  chapters  embodying  the  further 
developments,  and  serving  to  combine  the  pre-existing 
chapters  into  a  changed  whole.     The  following  scheme  in 
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which  the  new  chapters  arc  marked  by  italics,  will  give  an 
idea  of  the  transformation : — 


First  Edition. 

Li>;v3  in  GonojoL 

Tho  Law  of  Evolution. 

The  Law  of  Evolution  (contiuued). 

The-Cauaeo  of  Evolution. 

Space,  Time,  Matter,  Motion,  and 
Force. 

The  Indestructibility  of  Matter. 

The  Continuity  of  Motion. 

Tlie  Persistence  of  Force. 


The  Correlation  and  Equivalence 
of  Forces. 

The  Direction  of  Motion. 

The  Rhythm  of  Motion. 


!Hte- Conditions  essontiaMe  S 
hition. 


The    Instability    of    the     Homo- 
geneous. 

The  Multiplication  of  Effects. 

Differentiation  and  Integration. 

Equilibration. 

Summary  and  Conclusion. 


Second  Edition. 

Philosophy  Defined. 
Tite  Data  of  Fhihsophy. 


Space,  Time,  Matter,  Motion, 
and  Force. 

The  Indestructibility  of  Matter 

The  Continuity  of  Motion. 

The  Persistence  of  Force. 

The     Penistenci     of     Hclatioiu 
among  Forces. 

Tho  Transformation  and  Equi- 
valence of  Forces. 

The  Direction  of  Motion. 

The  Rhythm  of  Motion. 

Pecapitulationy     Criticism,    atui 
Mecommeticement 

Evolution  and  Dissolution. 


Simple  and  Compound  E eolation. 

TheLawofEvolution.v     -n^  «« 

^    Ke-ar- 

The  Law  of  Evolution  1  ranged 

(continued).  \  with  ad- 

The  Law  of  Evolution  f  ditious. 
(continued).             ) 

The   Law    of    Evolution    (co/*- 
chided), 

TJie  Interpretation  of  Evolution 

The  Instability  of  the  Homo- 
geneous. 

The  Multiplication  of  Effects. 

Segregation. 

Equilibration. 

Dissolution. 

Summary  and  Conclusion  (Re- 
written). 


Of  course   throughout    this    re-organized   Second  Part 
the     numbers     of    the     sections     have     been     changed 
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and  hence  those  who  possess  the  Principles  of  Biolofjy,  in 
which  many  references  are  made  to  passages  in  First  Prin- 
cijples,  would  be  inconvenienced  by  the  want  of  corre- 
spondence between  the  numbers  of  the  sections  in  the  ori- 
ginal edition  and  in  the  new  edition,  were  they  without  any 
means  of  identifying  the  sections  as  now  numbered. 
The  annexed  list,  showing  which  section  answers  to  whicli 
iu  the  two  editions,  will  meet  the  requirement : — 


Firat 

Second  1 

Firet 

S<?C'>n<l 

[    First 

Second 

First 

Second 

First 

Sc('o:iti 

Edit        Edit. 

Edit 

Edit 

Edit 

Edit 

Edit 

Edit 

Edit 

Ivlit. 

§t3  §119 

rio7 

§72 

§58 

§92 

§81 

§121  §161 

44    117 

108 

73 

59 

93 

82 

122 

162 

45     118 

109 

74 

60 

94 

83 

123 

163 

46     120 

110 

75 

61 

95 

84 

124 

IGi 

47     121 

§56- 

111 

76 

62 

96 

85 

125 

1 05 

48     122 

V 

112 

77 

66 

97 

86 

126 

IC.) 

49    123 

113 

78 

67 

98 

87 

127 

1(37 

50     124 

114 

79 

68 

99 

88 

128 

ICS 

51     125 

115 

80 

69 

109 

149 

129 

109 

52     126 

61 

46 

81 

70 

110 

150 

130 

170 

53    128 

62 

47 

82 

71 

111 

151 

131 

171 

54    129 

63 

48 

83 

72 

112 

152 

132 

172 

ri3o 

61 

49 

84 

73 

113 

153 

133 

173 
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65 

50 

85 
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154 

13t 
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132 

66 

52 

80 

75 

115 

155 

135 

175 

PlfC 

133 

67 
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87 

76 
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88 

77 
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The  original  stereotype  plates  have  been  used  wherever 
it  was  possible;  and  hence  the  exact  correspondence  be- 
tween the  two  editions  in  many  places,  even  where  adjacent 
pages  are  altered. 


London^  November,  1867. 


PREFACE. 


This  voluino  is  the  iirsii  of  a  suries  described  in  a  prospoctus 
originally  distributed  in  March,  1860.  Of  tliat  prospectus, 
the  anncji^ed  is  a  reprint. 

A  SYSTEM  OF  PHILOSOPHY. 

Mb.  Herbebt  Spencer  proposes  to  issue  in  periodical  parts  a 
connected  series  of  works  which  he  has  for  several  years  been 
preparing.  Some  conception  of  the  general  aim  and  scope  of 
this  series  may  be  gathered  from  the  following  Programme. 

FIEST  PEINCIPLES. 

Pabt  I.  The  UNKNOWABLE.~Carrying  a  step  further  the  doctrine 
put  into  shape  by  Hamilton  and  Mansel ;  pointing  out  the  various  direc- 
tions in  which  Science  leads  to  the  same  conclusions ;  and  8hoi\ang 
that  in  this  united  belief  in  an  Absolute  that  transcends  not  only  human 
knowledge  but  human  conception,  lies  the  only  possible  reconciliation 
of  Science  and  Religion. 

Part  H.  Laws  op  the  Knowable. — A  statement  of  the  ultimate 
principles  discernible  throughout  all  manifestations  of  the  Absolute — 
those  highest  generalizations  now  being  disclosed  by  Science  which  are 
severally  true  not  of  one  class  of  phenomena  but  of  ail  classes  of  pheno- 
mena; and  which  are  thus  the  keys  to  all  classes  of  phenomena.* 

*  One  of  these  gencralisatioiis  ia  that  currently  known  as  '*  the  Conscrration  of 
Foree ; "  a  second  may  be  gathered  from  a  published  essay  on  '*  Progress :  its  Law 
■ad  Cause ;  '*  a  third  is  indicated  in  a  paper  on  '*  Transcendental  Physiology ;  ** 
•ad  there  are  sereral  others. 
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[  Jn  logical  order  should  here  come  the  application  nf  these  Fimt  Ft  iV^>. 
pics  to  Inorganic  Nature,  Bui  this  great  division  ii  is  proposed  to  pass 
over :  partly  because^  even  without  it,  the  scheme  is  too  extensive ;  and 
partly  because  Hie  interpretation  of  Organic  Nature  after  the  proposed 
method,  is  of  more  immediate  importance.  TJic  second  work  of  the  series 
will  therefore  be — ] 


THE  TKINCIPLES  OF  BIOLOGY. 

Vol.  I. 

« 

Part  I.  The  Data  of  Biology. — Including  those  general  truths  of 
Physics  and  Chemistry  with  which  rational  Biology  must  sCt  out 

II.  The  Inductions  of  Biology. — A  statement  of  the  leading  gener- 
alizations which  Naturalists,  Physiologists,  and  Comparative  Anatomista, 
have  established. 

III.  The  Evolution  of  Life. — Concerning  the  speculation  com- 
monly known  as  "  The  Development  Hypothesis  " — its  H  priori  and  ii 
posteriori  evidences. 

Vol.  11. 

IV.  Morphological  Development.— Pointing  out  the  relations  that 
are  everywhere  traceable  between  organic  forms  and  the  average  of  the 
various  forces  to  which  they  are  subject ;  and  seeking  in  the  cumulative 
effects  of  such  forces  a  theory  of  the  forms. 

V.  Physiological  Development. — The  progressive  differentiation  of 
functions  similarly  traced  j  and  similarly  interpreted  as  consequent  upon 
the  exposure  of  different  parts  of  organisms  to  different  sets  of  conditions. 

VI.  The  Laws  of  Multiplication.— Generalizations  respecting  the 
rates  of  reproduction  of  the  various  classes  of  plants  and  animals ;  fol- 
lowed by  an  attempt  to  show  the  dependence  of  these  variations  upon 
certain  necessary  causes.* 

*  The  ideas  to  be  developed  in  the  second  Tolumc  of  the  Principles  of  Biology 
the  xvriter  has  already  briefly  expressed  in  sundry  Review- Articles.  Part  IV. 
irill  work  out  a  doctrine  suggested  in  a  paper  on  *'  The  Laws  of  Organic  Form/' 
publi&hed  in  the  Medico-Chirurgical  Review  for  January,  1859.  The  germ  of  Part 
y.  is  contained  in  the  essay  on  **  Transcendental  Physiology : "  Seo  Essays,  pp. 
280-90.  And  in  Part  YI.  will  be  unfolded  certain  Tiews  crudely  expressed  in  b 
••  Theory  of  Population,"  published  in  the  Westminster  Beview  for  April  1862 
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THE  PKINCIPLES  OF  PSYCHOLOGY. 

Vol.  I. 

Past  I.  The  Data  op  Psychology. — ^Treating  of  the  general  con- 
nexicms  of  Mind  and  Life  and  their  relations  to  other  modes  of  the 
Unknowable. 

IF.  The  Inductions  of  Psychology. — A  digest  of  such  generaliza- 
tions respecting  mental  phenomena  as  have  already  been  empirically 
established. 

III.  Genebal  Synthesis. — A  republication,  with  additional  chapters, 
of  the  same  part  in  the  already-published  Principles  of  Psychology, 

IV.  Special  Synthesis. — A  republication,  with  extensive  revisions 
and  additions,  of  the  same  part,  &c.  &c. 

V.  Physical  Synthesis. — An  attempt  to  show  tlie  manner  in  which 
the  succession  of  states  of  consciousness  conforms  to  a  certain  funda- 
mental law  of  nervous  action  that  follows  from  the  First  Principles  laid 
down  at  the  outset. 

Vol.  II.    . 

VI.  Special  Analysis. — As  at  present  published,  but  further  elabor 
ated  by  some  additional  chapters. 

VII.  General  Analysis. — As  at  present  published,  with  several 
explanations  and  additions. 

VIII.  Corollabies. — Consisting  in  part  cf  a  number  of  derivative 
principles  which  form  a  necessary  introduction  to  Sociology.* 

THE  PEINCIPLES  OF  SOCIOLOGY. 

Vol.  i. 

Pakt  I.  The  Data  of  Sooology.— A  statement  of  the  several  sets 
of  factors  entering  into  social  phcnopicna — human  ideas  and  feelings 
considered  in  their  necessary  order  of  evolution ;  surrounding  natural 
conditions;  and  those  ever  complicating  conditions  to  which  Society 
itself  gives  origin. 

II.  The  Inductions  op  SoaoLOGY.— General  facts,  structural  and 
functional,  as  gsCthered  from  a  survey  of  Societies  and  their  changes :  in 

•  Rcspcctiiig  the  scTcral  additions  to  be  made  to  the  Principles  of  Psychology ^ 
it  teeme  needful  only  to  say  that  Part  V.  is  the  nn^nitten  division  named  in  the 
preface  to  that  work — a  diyision  of  which  the  germ  is  contained  in  a  note  on  page 
644,  and  of  which  the  scope  has  since  been  more  definitely  stated  in  a  paper  in 
the  Medico- Chirttry teal  lievieto  for  Jan.  ISo'J. 
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other  words,  the  empirical  generalizations  that  arc  arrived  at  by  com- 
paring different  societies,  and  successive  phases  of  tlie  same  society. 

III.  Political  Orgaxizatiox. — The  evolution  of  governments,  gene- 
ral and  local,  as  determined  by  natural  causes ;  their  several  types  and 
metamorphoses ;  their  increasing  complexity  and  specialization ;  and  the 
progressive  limitation  of  their  functions. 


Vol.  II. 

IV.  ECXJLESLVSTICAL  C/RG.VNIZATION.— Tracing  the  differentiation  of 
religious  government  from  secular ;  its  successive  complications  and  the 
multiplication  of  sects ;  the  growth  and  continued  modification  of  re- 
ligious ideas,  as  caused  by  advancing  knowledge  and  changing  moral 
character ;  and  the  gradual  reconciliation  of  these  ideas  with  the  truths 
of  abstract  science. 

V.  Ceremloxial  Orgaxizatiox.— The  natural  history  of  that  third 
kind  of  government  which,  having  a  common  root  with  the  others,  and 
slowly  becoming  separate  from  and  supplementary  to  them,  serves  to 
resrulate  the  minor  actions  of  life. 

VI.  Ixdustrial  Oro.\xizatiox. — The  development  of  productive  and 
distributive  agencies,  considered,  like  the  foregoing,  in  its  necessary 
causes :  comprehending  not  only  the  progressive  division  of  labour,  and 
the  increasing  complexity  of  each  industrial  agency,  but  also  the  suc- 
cci^sive  forms  of  industrial  government  as  passing  through  like  phases 
with  political  government. 

A'ol.  Ill 

VII.  Lingual  Progress. — The  evolution  of  Languages  regarded  as 
a  psychological  process  determined  by  social  conditions. 

VIII.  Intellectual  Progress.— Treated  from  the  same  point  of 
view:  including  the  growth  of  classifications;  the  evolution  of  science 
out  of  common  knowledge ;  the  advance  from  qualitlve  to  quantative 
prevision,  from  the  indefinite  to  the  definite,  and  from  the  concrete  to 
the  abstract 

IX.  -Esthetic  Progress.  —  The  Fine  Arts  similarly  dealt  with: 
tracing  their  gradual  differentiation  from  primitive  institutions  and  from 
each  other;  their  increasing  varieties  of  development;  and  their  ad- 
vance in  reality  of  expression  and  superiority  of  aim. 

X.  Moral  Progress. — Exhibiting  the  genesis  of  the  slow  emotional 
modifications  which  human  nature  undergoes  in  its  adaptation  to  the 
social  state. 


,  The  CossexsCS.— Tnfaling  of  the  necessary  inlprdepcndcncc  rf 
flctures  and  of  runetions  in  cncli  lyi«  of  society,  and  in  the  eiieeessive 
«  of  social  A^vclopnicnl.* 

THE  PaiNCIl'LE3  OF  MOKALITY. 

TOL.  I. 

pAur  I.    The  Data  uv  Moa.uJTT.— Cciuraliiationa  furnished  liy 

Biology,  Psychology  and  Sociology,  which   underlie  a  Irae  theory  Oi 

right  living :  in  other  wordj,  the  elements  of  that  equilibriuin  betu'eea 

constitution  und  conditions  of  esistence,  which  is  at  once  ihe  moral 

i1  and  the  limit  towards  which  we  are  progressing. 

II.  The  l;tDCcnos3  of  Mobauty.— Those  cmpiricallj-cslabliiihed 
Rilvs  of  humnn  Ktion  which  arc  n^gistered  as  essential  laws  by  all 

iTiliicd  nations :  that  is  lo  say — the  generalizations  of  cspediencjr. 

I I I.  pERaosAL  Moa.\L3.— The  principles  of  private  conduct— physical, 
intelleclual,  moral  and  religious — that  follow  from  the  conditions  lo 
complete  ir.iiridual  life :  or,  what  ia  the  same  thing— those  toodes  of 

i private  action  which  must  result  from  the  eventual  equilibration  of  in- 
ternal desires  and  eilemal  need«. 
OI 
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IV.  JcsncE. — The  mutual  limitations  of  men's  actions  necesiitnti-d 
hf  their  e»«Kistence  lu  unils  of  a  sociely — limitations,  the  perfect 
ibservancc  of  which  constitutes  that  *Ulc  of  ciguilibrium  forming  Uie 
'^(Mil  of  political  progress. 

Neoativr  BbxeticE-VCR. — Tlitse  secondnry  Umilation I,  similarly    , 
.occessitated,  which,  though  less  important  and  not  cogntuhle  by  Uw, 
or.'  yet  reiuisite  to  prevent  mntual  destruction  of  hai^neu  in  various 
indirect  ways:  in  other  words— tliose  minor  scirrestrainlG  ^ljl«d  by 
what  may  be  called  pauivc  sympailiy. 
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VI.  Positive  BEXEincEN'CE. — Comprehending  all  modes  of  conduct, 
dictated  by  active  sympathy,  which  imply  pleasure  in  giving  pleasure — 
modes  of  conduct  that  social  adaptation  has  induced  and  must  render 
ever  more  general ;  and  which,  in  becoming  universal,  must  fill  to  the 
full  the  possible  measure  of  human  happiness.* 

In  anticipation  of  the  obvious  criticism  that  tho  scheme  here 
sketched  out  is  too  extensive,  it  may  be  remarked  that  an  ex- 
haustive treatment  of  each  topic  is  not  intended ;  but  simply  the 
establishment  oi jprinciples,  with  such  illustrations  as  are  needed 
to  make  their  bearings  fully  understood.  It  may  also  be  pointed 
out  that,  besides  minor  fragments,  one  large  division  {The  Frinci- 
pies  of  JPsi/cJioloffi/)  is  already,  in  great  part,  executed.  And  a 
further  reply  is,  that  impossible  though  it  may  prove  to  execute 
the  whole,  yet  nothing  can  be  said  against  an  attempt  to  set  forth 
the  First  Principles  and  to  carry  their  applications  as  far  as  cir. 
cumstances  permit. 

The  price  per  Number  to  be  half-a-crown  ;  that  is  to  say,  the 
four  Numbers  yearly  issued  to  bo  severally  delivered,  post  free, 
to  all  annual  subscribers  of  Ten  Shillings. 

•  Part  IV.  of  tho  Principles  of  Morality  vrill  be  co-cxtcnsivc  (though  not  iden- 
tical) with  the  first  half  of  the  writer*!  Social  SUtics, 


This  Programme  I  have  thought  well  to  reprint  for  two 
reasons: — the  ono  being  that  readers  may,  from  time  to 
time,  be  able  to  ascertain  what  topics  are  next  to  bo  dealt 
^vith  ;  tho  other  being  that  an  outline  of  the  scheme  may 
remain,  in  case  it  should  never  bo  completed. 

Tho  successive  instalments  of  "svliich  this  volume  consists, 
were  issued  to  the  subscribers  at  the  following  dates  : — Part 
I.  (pp.  1_80)  in  October,  1860  ;  Part  II.  (pp.  81—176)  in 
January,  1861 ;  Part  III.  (pp.  177—256)  in  April,  1861 ; 
Part  IV.  (pp.  257—334)  in  October,  1861 ;  Part  V.  (pp. 
335—416)  in  March,  1862;  and  Part  VI.  (pp.  417—504) 
In  June,  1862.* 

London,  June  S^A,  18C2. 

•  These  dates  and  pagings  of  tho  divisions  as  originally  issued,  of  connto 
do  not  apply  to  tho  volume  as  it  new  stands,  beyond  page  123. 
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PART  L 
THE  UNKNOWABIB. 


CHAPTER  I. 


RELIGION    AND    SCIENCE. 


§  1.  We  too  often  forget  that  not  only  is  there  "  a  soul  of 
goodness  in  things  evil,"  but  very  generally  also,  a  sonl  of 
truth  in  thino^s  erroneous.  While  many  admit  the  abstract 
probability  that  a  falsity  has  usually  a  nucleus  of  reality,  few 
bear  this  abstract  probability  in  mind,  when  passing  judg- 
ment on  the  opinions  of  others.  A  belief  that  is  finallj 
proved  to  be  grossly  at  variance  with  fact,  is  cast  asido  with 
indignation  or  contempt  j  and  in  the  heat  of  antagonism 
scarcely  any  one  inquires  what  there  was  in  this  belief  which 
conmiended  it  to  men's  minds.  Yet  there  must  have  been 
something.  And  there  is  reason  to  suspect  that  this  some- 
thing was  its  correspondence  with  certain  of  their  experiences : 
an  extremely  limited  or  vague  correspondence  perhaps ;  but 
still,  a  correspondence.  Even  the  absurdest  report  may  in 
nearly  every  instance  be  traced  to  an  actual  occurrence ;  and 
had  there  been  no  such  ::ctual  occurrence,  this  preposterous 
misrepresentation  of  it  would  never  have  existed.  Though 
the  distorted  or  magnified  image  transmitted  to  us  through 
the  refracting  mediiun  of  rumour,  is  utterly  unlike  the  reality ; 
yet  in  the  absence  of  the  reality  there  would  have  been  no 
distorted  or  magnified  image.  And  thus  it  is  with  human 
beliefs  in  general.  Entirely  wTong  as  they  may  appear,  the 
implication  isJthat  they  germinated  out  of  actual  experiences 
— originally  contained,  and  jx^rhaps  still  contain,  some  small 
amount  of  veritv. 
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More  espeuially  may  we  safely  assume  this,  in  the  t 
beliefs  that  have  long  existed  and  are  widely  diffiised ;  s 
most  of  till  60,  in  tho  case  of  beliefs  that  arc  perennial  and 
nearly  or  quite  universal.  Tho  presumption  that  any  current 
opinion  is  not  wholly  false,  gains  in  strenglh  according  to  tho 
number  of  i(s  adherents.  Admitting,  as  we  must,  that  life  ia 
impossible  unless  through  a  certain  agreement  between  in- 
ternal convictions  and  external  circumstances  ;  admitting 
therefore  that  the  probabilities  ore  always  in  favour  of  the 
(ruth,  or  at  least  tho  partial  truth,  of  a  conviction  j  we  must 
admit  that  tho  convictions  enfertainod  by  many  minds  in 
common  arc  the  most  likely  to  have  somo  foundation.  Tho 
elimination  of  individual  errors  of  thought,  must  give  to 
tho  resulting  judgment  a  certain  additional  value.  It 
may  indeed  be  urged  that  many  widely-spread  beliefs 
are  received  on  authority ;  that  those  entertaining  them 
moke  no  attempts  at  vcriticalion;  and  hence  it  may  bo  in- 
ferred that  tho  multitude  of  adlierents  adds  but  little  to  the 
probability  of  a  belief.  But  this  ia  not  true.  For  a  belief 
which  gains  extensive  reception  without  critical  examination, 
is  thereby  proved  to  have  a  gonend  congruity  with  the  various 
other  beliefs  of  those  who  reccii'e  it ;  and  in  so  far  as  these 
various  other  beliefs  are  based  H^wn  personal  observation  and 
judgment,  they  give  jin  indirect  warrant  to  one  with  which 
they  harmonize.  It  may  be  that  tills  warrant  is  of  small 
^■alac  ;  but  still  it  ia  of  some  viJue. 

Could  we  reach  definite  views  on  this  matter,  tbcy  would 
be  extremely  useful  to  us.  It  is  imi>ortuut  ibat  we  should,  if 
possiblci  form  something  like  a  general  theorj-  of  current 
opinions ;  bo  that  wo  may  neither  over-estimate  nor  under- 
eatimato  their  worth.  jVrriving  at  correct  judgments  on  dis- 
puted questions,  much  depends  on  tho  attitude  of  mind  we 
presorvo  while  listening  to,  or  taking  part  in,  the  controvcrsj' ; 
and  for  the  preservation  of  a  right  attitude,  it  is  needful  lluit 
wo  should  loam  how  true,  and  yet  how  untrue,  are  average 
human  belieis.     On  the  one  hand,  we  must  keep  free  from 
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that  bias  in  fayoar  of  receiTed  ideas  which  expresses  itself  in 
such  dogmas  as  "  What  every  one  says  must  be  true/'  or 
"  The  voice  of  the  people  is  the  voice  of  Grod.*'  On  the  other 
hand,  the  fact  disclosed  by  a  survey  of  the  past,  that  majorities 
have  usually  been  wrong,  must  not  blind  us  to  the  comple- 
mentary &ct,  that  majorities  have  usually  not  been  entirely 
VTTorng.  And  the  avoidance  of  these  extremes  being  a  pre- 
requisite to  catholic  thinking,  we  shall  do  well  to  provide 
ourselves  with  a  safe-guard  against  them,  by  making  a  valua- 
tion of  opinions  ia  the  abstract.  To  this  end  we  must  con- 
template the  kind  of  relation  that  ordinarily  subsists  between 
opinions  and  facts.  Let  us  do  so  with  one  of  those  beliefs 
which  under  various  forms  has  prevailed  among  all  nations  in 
all  times. 

§  2.  The  earliest  traditions  represent  rulers  as  gods  or 
demigods.  By  their  subjects,  primitive  kings  were  regarded 
as  superhuman  in  origin,  and  superhuman  in  power.  They 
possessed  divine  titles ;  received  obeisances  like  those  made 
before  the  altars  of  deities ;  and  were  in  some  cases  actually 
worshipped.  If  there  needs  proof  that  the  divine  and  half- 
divine  characters  originally  ascribed  to  monarchs  were 
ascribed  Uterally,  we  have  it  in  the  fact  that  there  are  still 
existing  savage  races,  among  whom  it  is  held  that  the  chie& 
and  their  kindred  arc  of  celestial  origin,  or,  as  elsewhere,  that 
only  the  chiefs  have  souls.  And  of  course  along  with  belie& 
of  this  kind,  there  existed  a  belief  in  the  unlimited  power  of 
the  ruler  over  his  suljects — an  absolute  possession  of  them, 
oxtending  even  to  the  taking  of  their  lives  at  wiU :  as  even 
BtiU  in  Fiji,  where  a  victim  stands  unboimd  to  be  killed  at  the 
word  of  his  chief ;  himself  declaring,  "  whatever  the  king  says 
must  be  done.'' 

In  times  and  among  races  somewhat  less  barbarous,  we  fmd 
these  belief  a  Httlo  modified.  The  monarch,  instead  of  being 
litenlly  thought  god  or  demigod,  is  conceived  to  be  a  man 
having  divine  authority,  with  perhaps  more  or  less  of  divine 
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nature.  Ho  rctaios  Lowever,  &s  in  tlie  East  to  the  present 
day,  titles  ezpressiug  his  heavenly  descent  or  relationships  ; 
&nd  is  still  saluted  in  forma  nnd  irords  as  humblo  as  those  afl- 
dreesed  to  tlio  Deity.  ^Vhile  the  lives  and  properties  of  his 
people,  if  not  practically  so  completely  at  liis  mercy,  arc  still 
in  theory  supposed  to  be  his, 

Lator  in  tha  progress  of  civilization,  aa  during  the  middle 
ages  in  Europe,  the  current  opinions  respecting  the  relation- 
ship of  rulers  and  ruled  are  further  changed.  For  the  theory 
of  divine  origin,  there  is  substituted  that  of  divine  rig-ht.  No 
longer  god  or  demigod,  or  even  god-descended,  the  ting  is 
now  regarded  as  simply  Ood's  vice-gerent.  The  obeisances 
mode  to  him  are  not  so  extreme  in  their  humility ;  and  his 
sacred  titles  lose  much  of  their  meaning.  Moreover  lus 
authority  ceases  to  bo  unlimited.  Subjects  deny  his  right  to 
dispose  at  will  of  their  lives  and  properties ;  and  yield  alle- 
giance only  in  the  shape  of  obedience  to  his  commands. 

With  advancing  political  opinion  has  come  still  greater 
restriction  of  imperial  power.  Belief  in  the  supernatural 
character  of  the  ruler,  long  ago  repudiated  by  ourselves  for 
example,  has  left  behind  it  nothing  more  than  the  popular 
tendency  to  ascribe  unusual  goodness,  wisdom,  and  beauty  to 
the  monarch.  Loyalty,  which  originally  meant  implicit  sab- 
mission  to  the  king's  will,  now  means  a  merely  nominal  pro- 
fession of  subordination,  and  the  fulfilment  of  certain  forms  of 
respect.  Our  political  practice,  and  our  political  theorj',  alike 
utterly  reject  those  regal  prerogatives  which  once  passed  un- 
questioned. By  deposing  some,  and  putting  otlicra  in  liieir 
places,  we  have  not  only  denied  the  divine  rights  of  certain 
men  to  rule ;  but  we  have  denied  that  they  have  any  rights 
beyond  those  originating  in  the  assent  of  the  nation.  Though 
our  forms  of  speech  and  our  state -documents  still  assort  the 
subjection  of  the  ntizens  to  the  ruler,  our  actual  beliefs  and 
our  daily  proceedings  implicitly  assert  the  contrary.  We 
obey  no  laws  save  those  of  our  own  making.  We  have  entirclfc-- 
diTested  the  monarch  of  legislative  power ;  and  should  iH|l 
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inediatelj  rebel  against  his  or  her  exercise  of  such  power, 
even  in  matters  of  the  smallest  concern.  In  brief,  the  abo- 
riginal doctrine  is  aU  but  extinct  among  ns. 

"Sot  has  the  rejection  of  primitive  political  belief,  resulted 
onl  J  in  transferring  the  authority  of  an  autocrat  to  a  repre- 
sentative body.  The  views  entertained  respecting  govern- 
ments m  general,  of  whatever  form,  afe  now  widely  different 
from  those  once  entertained.  Whether  popular  or  despotic, 
governments  were  in  ancient  times  supposed  to  have  unlimited 
authority  over  their  subjects.  Individuals  existed  for  the 
benefit  of  the  State ;  not  the  State  for  the  benefit  of  in- 
dividuals. In  our  days,  however,  not  only  has  the  national  will 
been  in  many  cases  substituted  for  the  will  of  the  king ;  but 
the  exercise  of  this  national  will  has  been  restricted  to  a  much 
smaller  sphere.  In  England,  for  instance,  though  there  has 
he&L  established  no  definite  theory  setting  bounds  to  govern- 
mental authority ;  yet,  in  practice,  sundry  bounds  have  been 
set  to  it  which  are  tacitly  recognized  by  all.  There  is  no 
organic  law  formally  declaring  that  the  legislature  may  not 
freely  dispose  of  the  citizens'  lives,  as  early  kings  did  when 
they  sacrificed  hecatombs  of  victims ;  but  were  it  possible  for 
our  legislature  to  attempt  such  a  thing,  its  own  destruction 
would  be  the  consequence,  rather  than  the  destruction  of 
citizens.  How  entirely  we  have  established  the  personal 
liberties  of  the  subject  against  the  invasions  of  State-power, 
would  be  quickly  demonstrated,  were  it  proposed  by  Act  of 
Parliament  forcibly  to  take  possession  of  the  nation,  or  of  any 
class,  and  turn  its  services  to  public  ends ;  as  the  services  of 
the  people  were  turned  by  primitive  rulers.  And  should  any 
statesman  suggest  a  re-distribution  of  property  such  as  was 
sometimes  made  in  ancient  democratic  conmnmities,  he  would 
be  met  by  a  thousand-tongued  denial  of  imperial  power  over 
individual  possessions.  Not  only  in  our  day  have  these  funda- 
mental claims  of  the  citizen  been  thus  made  good  against  the 
State,  but  sundry  minor  claims  likewise.  Ages  ago,  laws 
regulating  dress  and  mode  of  living  fell  into  disuse;  ana 
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any  attempt  to  revive  them  would  prove  the  current  opinion 
to  be,  that  such  matters  lie  beyond  the  sphere  of  legal  control. 
For  some  centuries  we  have  been  asserting  in  practice,  and 
have  now  established  in  theory,  the  right  of  every  man  to 
choose  his  own  religious  beliefs,  instead  of  receiving  such 
beliefs  on  State-authority.  Within  the  last  few  generations 
we  have  inaugurated  complete  liberty  of  speech,  in  spite  of  all 
legislative  attempts  to  suppress  or  limit  it.  And  still  more 
recently  wo  have  claimed  and  finally  obtained  under  a  few 
exceptional  restrictions,  freedom  to  trade  with  whomsoever  we 
please.  Thus  our  political  beliefs  are  widely  different  from 
ancient  ones,  not  only  as  to  the  proper  depositary  of  power  to 
be  exercised  over  a  nation,  but  also  as  to  the  extent  of  that 
power. 
/  Not  even  here  has  the  change  ended.  Besides  the  average 
opinions  which  we  have  just  described  as  current  among 
ourselves,  there  exists  a  less  widely-diffused  opinion  going 
still  further  in  the  same  direction.  There  are  to  be  found 
men  who  contend  that  the  sphere  of  government  should  bo 
narrowed  oven  more  than  it  is  in  England.  The  modem 
doctrine  that  the  State  exists  for  the  benefit  of  citizens,  which 
has  now  in  a  great  measure  supplanted  the  ancient  doctrine 
that  the  citizens  exist  for  the  benefit  of  the  State,  they  would 
push  to  its  logical  results.  They  hold  that  the  freedom  of  the 
individual,  limited  only  by  the  like  freedom  of  other  individ- 
uals, is  sacred ;  and  that  the  legislature  cannot  equitably  put 
further  restrictions  upon  it,  either  by  forbidding  any  actions 
which  the  law  of  equal  freedom  permits,  or  taking  away  any 
property  save  that  required  to  pay  the  cost  of  enforcing  this 
law  itself.  They  assert  that  the  sole  function  of  the  State  is 
the  protection  of  persons  against  each  other,  and  against  a 
foreign  foe.  They  urge  that  as,  throughout  civilization,  the 
manifest  tendency  has  been  continually  to  extend  the  liberties 
of  the  f  ubject,  and  restrict  the  functions  of  the  State,  there  is 
reason  to  believe  that  the  ultimate  political  condition  must  bo 
one  iQ  which  personal  freedom  in  the  greatest  possible  and 
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goyeromental  power  the  least  possible :  that,  namely,  in  which 
the  freedom  of  each  has  no  limit  but  the  like  freedom  of  all ; 
while  the  sole  goyemmental  duty  is  the  maintenance  of  this 
limit. 

Here  then  in  difkrent  times  and  places  we  find  concerning 
the  origin,  authority,  and  functions  of  government,  a  great 
variety  of  opinions— K>pinions  of  which  the  leading  genera 
above  indicated  subdivide  into  countless. species.  What  now 
must  be  said  about  the  truth  or  falsity  of  these  opinions? 
Save  among  a  few  barbarous  tribes  the  notion  that  a  monarch 
is  a  god  or  demigod  is  regarded  throughout  the  world  as  an 
absurdity  almost  passing  the  bounds  of  human  credulity. 
In  but  few  places  does  there  survive  a  vague  notion  that  the 
ruler  possesses  any  supernatural  attributes.  Most  civilized 
communities,  which  still  admit  the  divine  right  of  govern- 
ments, have  long  since  repudiated  the  divine  right  of  kings. 
Elsewhere  the  belief  that  there  is  anything  sacred  in  legis- 
lative regulations  is  djring  out :  laws  are  coming  to  be  con- 
sidered as  conventional  only.  While  the  extreme  school 
holds  that  governments  have  neither  intrinsic  author- 
ity, nor  can  have  authority  given  to  them  by  convention ; 
but  can  possess  authority  only  as  the  administrators  of  those 
moral  principles  deducible  frx>m  the  conditions  essential  to 
social  life.  Of  these  various  belie&,  with  their  inniunerable 
modifications,  must  we  then  say  that  some  one  alone  is 
wholly  right  and  aU  the  rest  wholly  wrong ;  or  must  we  say 
that  each  of  them  contains  truth  more  or  less  completely 
disguised  by  errors  ?  The  latter  alternative  is  the  one  which 
analysis  will  force  upon  us.  Ridiculous  as  they  may  severally 
appear  to  those  not  educated  under  them,  every  one  of  these 
doctrines  has  for  its  vital  element  the  recognition  of  an 
unquestionable  fact.  Directly  or  by  implication,  each  of 
them  insists  on  a  certain  subordination  of  individual  actions 
to  social  requirements.  There  are  wide  difierences  as  to  the 
power  to  which  this  subordination  is  due;  there  are  wide 
differences  as  to  the  motive  for  this  subordination ;  there  are 
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wide  differences  as  to  its  extent ;  but  that  there  must  be  some 
subordination  all  are  agreed.  From  the  oldest  and  rudest 
idea  of  allegiance,  down  to  the  most  advanced  political  theory 
of  our  own  day,  there  is  on  this  point  complete  unanimity. 
Though,  between  the  savage  who  conceives  his  life  and 
property  to  be  at  the  absolute  disposal  of  his  chief,  and  the 
anarchist  who  denies  the  right  of  any  government,  autocratic 
or  democratic,  to  trench  upon  his  individual  freedom,  there 
seems  at  first  sight  an  entire  and  irreconcileable  antagonism ; 
yet  ultimate  analysis  discloses  in  them  this  fundamental  com- 
munity of  opinion ;  that  there  are  limits  which  individual 
actions  may  not  transgress-limita  which  the  one  regards  as 
.originating  in  the  king's  will,  and  which  the  other  regards  as 
deducible  firom  the  equal  claims  of  fellow-citizens. 

It  may  perhaps  at  first  sight  seem  that  we  here  reach  a 
very  unimportant  conclusion ;  namely,  that  a  certain  tacit 
assumption  is  equally  implied  in  all  these  conflicting  political 
creeds —  an  assumption  which  is  indeed  of  self-evident 
validity.  The  question,  however,  is  not  the  value  or  novelty 
of  the  particular  truth  in  this  case  arrived  at.  My  aim  has 
been  to  exhibit  the  more  general  truth,  which  we  are  apt  to 
overlook,  that  between  the  most  opposite  beliefs  there  is 
usually  something  in  common, — something  taken  for  granted 
by  each ;  and  that  this  something,  if  not  to  be  set  down 
as  an  unquestionable  verity,  may  yet  be  considered  to 
have  the  highest  degree  of  probability.  A  postulate  which, 
like  the  one  above  instanced,  is  not  consciously  asserted  but 
unconsciously  involved ;  and  which  is  imconsciously  involved 
not  by  one  man  or  body  of  men,  but  by  numerous  bodies  of 
men  who  diverge  in  countless  ways  and  degrees  in  the  rest  of 
their  beliefs ;  has  a  warrant  far  transcending  any  that  can  be 
usually  shown.  And  when,  as  in  this  case,  the  postulate  is 
abstract  —  is  not  based  on  some  one  concrete  experience 
common  to  all  mankind,  but  implies  an  induction  from  a 
great  variety  of  experiences,  we  may  say  that  it  ranks  next  in 
certainty  to  the  postulates  of  exact  science. 
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Do  we  not  thna  ^rjjxrtk  nt  «l  prATift]^1i;r|t^'^n  yfl\\c}\  Tnay  lialiU., 

nally  guide  tui  wj^en^jeeking  for  the  soul  of  truth  iq  tTiinga 
erronflQiiaP,  While  the  foregoing  illustration  brings  clearly 
home  the  fact,  that  in  opinions  seeming  to  be  absolutely  and 
supremely  wrong  something  right  is  yet  to  be  found ;  it  also 
indicates  the  method  we  should  pursue  in  seddng  the  some- 
thing right  This  method  is  to  compare  all  opinions  of  the 
same  genus ;  to  set  aside  as  more  or  less  HwrftrljiiTig  one 
another  those  various  special  and  concrete  ^l^TTipnt^  in  whi<?h 
such  opinions  disagree ;  to  observe  what  remains  afier  the 
discordant  constituents  have  been  eliminated;  and  to  find 
for  this  remaining  constituent  £hat  abstract  expression  which 
holds  true  throughout  its  diTorg^it  modifications. 

§  3.  A  candid  acceptance  of  this  general  principle  and  an 
adoption  of  the  course  it  indicates,  will  greatly  aid  us  indgal- . 
ing  with  those  chronic  antagoniwae  by  which  men  arc 
divided.  Applying  it  not  only  to  current  ideas  with  which 
we  are  personally  unconcerned,  but  also  to  our  own  ideas  and 
those  of  our  opponents,  we  shall  be  led  to  form  far  more 
correct  judgmentc.  We  shall  be  ever  ready  to  suspect  that 
the  convictions  we  entertain  are  not  wholly  right,  and  that 
the  adverse  convictions  are  not  wholly  wrong.  On  the  one 
hand  we  shall  not,  in  common  with  the  great  mass  of  the 
unthinking,  let  our  beliefs  be  determined  by  the  mere  accident 
of  birth  in  a  particular  age  on  a  particular  part  of  the  Earth's 
surface ;  and,  on  the  other  hand,  we  shall  be  saved  from  that 
error  of  entire  and  contemptuous  negation,  which  is  fallen 
into  by  most  who  take  up  an  attitude  of  independent  criticism. 

PljJljntagoi^^  belief,  the  oldest,  the  widest,  the  most 
profoimd  and  the  most  important,  is  that  between  Beligion 
and  Science.  It  commenced  when  the  recognition  of  tho 
simplest  imiformitics  in  surrounding  things,  set  a  limit  to  the 
previously  universal  fetishism.  It  shp,wa^  itself  everywhere 
throughout  the  domain  of  human  knowledge :  affecting  men's 
tntezpretations  alike  of  the  simplest  mechanical  accidents  and 
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of  tho  most  compKcatcd  events  in  tho  histories  of  nations. 
It  has  its  roots  deep  down  in  the  diverse  habits  of  thought  of 
different  orders  of  minds.  And  the  conflicting  conceptions  of 
nature  and  life  which  these  diverse  habits  of  thought  severally 
generate,  influence  for  good  or  ill  the  tone  of  feeling  and  the 
daily  conduct. 

An  imceasing  battle  of  opinion  like  this  which  has  been 
carried  on  throughout  aU  ages  imder  tho  banners  of  Keligion 
and  Science,  has  of  course  generated  an  animosity  fatal  to  a 
just  estimate  of  either  party  by  the  other.  On  a  larger  scale, 
and  more  intensely  than  any  other  controversy,  has  it  illus- 
trated that  perennially  significant  fable  concerning  the  knights 
>l  who  fought  about  tho  colour  of  a  shield  of  which  neither 
.  4ookcd  at  more  than  one  face.  Each  combatant  seeing  clearly 
his  own  aspect  of  the  question,  has  charged  his  opponent 
with  stupidity  or  dishonesty  in  not  seeing  the  same  aspect  of 
it;  while  each  has  wanted  tho  candour  to  go  over  to  his 
opponent's  side  and  find  out  how  it  was  that  he  saw  every- 
thing so  differently. 

Happily  tho  times  display  an  increasing  catholicity  of  feel- 
ing, which  we  shall  do  well  in  carrying  as  far  as  our  natures 
permit.  In  proportion  as  wo  love  truth  more  and  victory 
less,  we  shall  become  anxious  to  know  what  it  is  which  leadb 
our  opponents  to  think  as  they  do.  We  shall  begin  to  suspect 
that  tho  pertinacity  of  belief  exhibited  by  them  must  result 
fix>m  a  perception  of  something  we  have  not  perceived.  And 
we  shall  aim  to  supplement  the  portion  of  truth  we  have 
found  with  tho  portion  found  by  them.  Making  a  more 
rational  estimate  of  human  authoritv,  we  shall  avoid  aliko  the 
extremes  of  imdue  submission  and  undue  rebellion — shall  not 
regard  some  men's  judgments  as  wholly  good  and  others  as 
wholly  bad ;  but  shall  rather  lean  to  the  more  defensiblo 
position  that  none  are  completely  right  and  none  are  com- 
pletely wrong. 

Preserving,  as  far  as  may  be,  this  impartial  attitude,  let  us 
then  contemplate  the  two  sides  of  this  great  controversy. 
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Keeping  guard  against  the  bias  of  education  and  shutting  out 
the  whisperings  of  sectarian  feeling,  let  us  consider  what  are 
the  a  priori  probabilities  in  favour  of  each  party. 

§  4.  When  il"jj  rmtlig^dj  thpi  gr^ft^ftl  pn'Ti^^ipU  t^^ipyfi 
illustrated  jmustjigadjasja,  anticipate  ,that  tlift  <]li:ger8e  forms 
of  religious  belief  which  have  ^^'g^^  nnil  wliinli  flf^'||ffvjaf 
hayc.flX[  a  baais  in  some,  ^iltdmata-fact.  Judging  by  analogy 
the  implication  is,  not  that  any  one  of  them  is  altogether 
right ;  but  that  in  each  there  is  something  right  more  or  less 
disguised  by  other  things  wrong.  It  may  be  that  the  soul  of 
truth  contained  in  erroneous  creeds  is  very  imlike  most,  if  not 
all,  of  its  several  embodiments  ;  and  indeed,  if,  as  we  have  good 
reason  to  expect,  it  is  much  more  abstract  than  any  of  them, 
its  unlikeness  necessarily  follows.  But  however  different 
from  its  concrete  expressions,  some  essential  verity  must  be 
looked  for.  To  suppose  that  these  multiform  conceptions 
should  be  one  and  all  absolutely/  groundless,  discredits  too 
profoundly  that  average  human  intelKgence  from  which  all 
our  individual  intelligences  are  inherited. 

This  most  general  reason  we  shall  find  enforced  by  other 
more  special  ones.  To  the  prcsiunption  that  a  number  of 
diverse  beliefs  of  the  same  class  have  some  common  founda- 
tion in  fact,  must  in  this  case  be  added  a  further  presumption 
derived  from  the  omnipresence  of  the  beliefs.  Beligious  ideas 
of  one  kind  or  other  are  almost  if  not  quite  universal.  Even 
should  it  be  true,  as  alleged,  that  there  exist  tribes  of  men 
who  have  nothing  approaching  to  a  theory  of  creation — even 
should  it  be  true  that  only  when  a  certain  phase  of  intelligence 
is  reached  do  the  most  rudimentary  of  such  theories  moke  their 
appearance ;  the  implication  is  practically  the  same.  Grant  that 
among  all  races  who  have  passed  a  certain  stage  of  intellectual 
development  there  are  found  vague  notions  concerning  the 
origin  and  hidden  nature  of  surrounding  things ;  and  there 
arises  the  inference  that  such  notions  are  necessary  products 
of  progressing  intelligence.     Their  endless  variety  servos  but 
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to  strengthen  thia  oonclusdon :  showing  as  it  does  a  more  or 
less  independent  genesis — showing  how,  in  different  places 
and  timeSy  Hke  conditions  have  led  to  siniilar  trains  of 
thought,  ending  in  analogous  results.  That  these  countless 
different,  and  yet  allied,  phenomena  presented  by  all  religions 
are  accidental  or  factitious,  is  an  untenable  supposition.  A 
candid  examination  of  the  evidence  quite  negatives  the  doc- 
trine maintained  by  some,  that  creeds  are  priestly  inventions. 
Even  as  a  mere  question  of  probabilities  it  cannot  rationally 
bo  concluded  that  in  every  society,  past  and  present,  savage 
and  civilized,  certain  members  of  the  community  have  com- 
bined to  delude  the  rest,  in  ways  so  analogous.  To  any  who 
may  allege  that  some  primitive  fiction  was  devised  by  some 
primitive  priesthood,  before  yet  mankind  had  diverged  from 
a  conmion  centre,  a  reply  is  furnished  by  philology;  for 
philology  proves  the  dispersion  of  mankind  to  have  com- 
menced before  there  existed  a  language  sufficiently  organized 
to  express  religious  ideas.  Moreover,  were  it  otherwise  tenable, 
the  hypothesis  of  artificial  origin  fails  to  account  for  the  facts. 
It  does  not  explain  why,  imder  all  changes  of  form,  certain 
elements  of  religious  belief  remain  constant.  It  does  not 
show  us  how  it  happens  that  while  adverse  criticism  has  from 
age  to  age  gone  on  destroying  particular  theological  dogmas, 
it  has  not  destroyed  the  fundament&l  conception  imderlying 
these  dogmas.  It  leaves  us  without  any  solution  of  the  strik- 
ing circumstance  that  when,  from  the  absurdities  and  cor- 
ruptions accimiidated  around  them,  national  creeds  have 
fallen  into  general  discredit,  ending  in  indifferentism  or 
positive  denial,  there  has  always  by  and  by  arisen  a  re-asser- 
tion of  them :  if  not  the  same  in  form,  still  the  same  in 
essence.  Thus  the  imiversality  of  .religious  idea^  theix-in- 
dependent  evolution  among  differmt  primitive  laciMi,  and 
their  great  vitality,  unite  in  showing  ihski  iheir  source  must 
be  deep-seated  instead  of  superficial.  In  other  words,  we 
are  obliged  to  admit  that  if  not  supematurally  derived  aa 
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(he  iiiajorifr[_  contend^  they  nmat  be.  derived  out  ^f_h] 
ggen^^es,  elowly  acctunulated  and  organized. 

Should  it  be  asserted  that  religious  ideas  are  products  of 
the  religious  sentiment^  which,  to  satisfy  itself,  prompts 
imaginations  that  it  afterwards  projects  into  the  external 
world,  and  by  and  by  mistakes  for  realities ;  the  problem  is 
not  solved,  but  only  removed  further  back.  Whether  the 
wish  is  father  to  the  thought,  or  whether  sentiment  and  ide^ 
have  a  common  genesis,  there  equally  arises  the  question — 
Whence  comes  the  sentiment  P  That  it  is  a  constituent  in 
man's  nature  is  implied  by  the  hypothesis ;  and  cannot  in- 
deed be  denied  by  those  who  prefer  other  hypotheses.  And 
if  the  jytigiouB  a!^pti^g"t^  displayed  habitually  by  the  majority 
of  mankind,  and  occasionally  aroused  even  in  those  seemingly 
devoid  of  it,  must  be  classed  among  human  emotions,  we 
cannot  rationally  ignore  it.  We  are  boimd  to  a8kitA.Qiigin 
and  its  fnnctioiL  Here  is  an  attribute  which,  to  say  the  least, 
has  had  an  enormous  influence — ^which  has  played  a  con- 
spicuous part  throughout  the  entire  past  as  far  back  as 
history  records,  and  is  at  present  the  life  of  nmnerous  insti- 
tutions, the  stimulus  to  perpetual  controversies,  and  the 
prompter  of  countless  daily  actions.  Any  Theory  of  Things 
which  takes  no  account  of  this  attribute,  must,  then,  be  ex- 
tremely defective.  If  with  no  other  view,  still  as  a  question 
ill  philosophy,  we  are  called  on  to  say  what  this  attribute 
means;  and  wo  cannot  decline  the  task  without  confessing 
our  philosophy  to  be  incompetent. 

Two  snppositixatf  only  are  op^n  to  us :  the  one  that  the 
feeling  which  responds  to  religious  ideas  resulted,  along  with 
all  other  human  faculties,  from  an  act  of  special  creation  ;  the 
other  that  it,  in  common  with  the  rest,  arose  by  a  process  of 
evolution.  If  we  adopt  the  first  of  these  alternatives,  uni- 
versally accepted  by  our  ancestors  and  by  the  immense 
majority  of  our  contemporaries,  the  matter  is  at  once  settled : 
man  ia  directly  endowed  with  the  religious  feeling  by  a 
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creator ;  and  to  that  creator  it  designedly  responds.  If  we 
adopt  the  second  alternative,  then  we  are  met  by  the  questions 
— What  are  the  circumstances  to  which  the  genesis  of  the  re- 
ligious feeling  is  due?  and — What  is  its  office?  We  are  bound 
to  entertain  these  questions;  and  we  are  bound  to  find 
answers  to  them.  finTis^Qfyig  till  famlfi^^^  as  we. must  on 
this  supposition,  to  result  from  accumulated  modifications 
caused  by  the  intercourse  of  the  organism  with  its  enyiron- 
ment,  we  ario^  Qbligfid..to  admit  that  there  exist  in  thgjgimiQn- 
mcnt  certain  phenomena  or  conditions  which  ^Yfijdeteimixiod 
_the  growth  of,  the  feeling  in  qufiatioa;  and  so  are  obliged  to 
admit  that  it  is  as  normal  as  any  other  faculty.  Add  to 
which  that  as,  on  the  hypothesis  of  a  development  of  lower 
forms  into  higher,  the  end  towards  which  the  progressive 
changes  directly  or  indirectly  tend,  must  be  adaptation  to 
the  requirements  of  existence;  we  are  also  forced Jto  infer 
that  tins  feeling  is  in  some  way  conducive  to  human  welfare. 
Thus  both  alternatives  contain  thc&ame  ultimate  impU^fttum.. 
Wo  must  conclude  that  the  religious  sentiment  is  either  di- 
rectly created,  or  is  created  by  the  slow  action  of  natural 
causes ;  and  whichever  of  these  conclusions  we  adopt,  requires 
us  to  treat  the  religious  sentiment  with  respect. 

One  other  consideration  should  not  be  overlooked — a  con- 
sideration which  students  of  Science  more  especially  need  to 
have  pointed  out.  Occupied  as  such  are  with  established  truths, 
and  accustomed  to  regard  things  not  already  known  as  things 
to  be  hereafter  discovered,  they  are  liable  to  forget  that  in* 
formation,  however  extenfii^aitjaiay  become,  can  never  satisfy 
inquiryr  -Positive  knowledge  does  not,  and  never  can,  Tiil 
the  whole  region  of  possible  thought.  At  the  uttermost 
reach  of  discovery  there  arises,  and  must  ever  arise,  the  ques- 
tion— What  lies  beyond  ?  As  it  is  impossible  to  think  of  a 
limit  to  space  so  as  to  exclude  the  idea  of  space  lying  outside 
that  limit ;  so  we  cannot  conceive  of  any  explanation  profound 
enough  to  exclude  the  question — ^What  is  the  ez^lanation  of 
that  explanation  ?    Begarding  Science  as  a  gradually  increaa- 
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ing  flpliere;  wo  may  say  that  every  addition  to  its  surface 
does  but  bring  it  into  wider  contact  with  surrounding  nescience. 
There  must  ever  remain  therefore  two  antithetical  modes  of 
mental  action.  Throughout  all  future  time,  as  now,  the 
human  mind  may  occupy  itself,  not  only  with  ascertained 
phenomena  and  their  relations,  but  also  with  that  im- 
ascertained  something  which  phenomena  and  their  rela- 
tions impl]i>  Hence  if  knowledge  cannot  monopolize 
Gonsciousness^~if  it  must  always  continue  possible  for  the 
mind  to  dwell  upon  that  which  transcends  knowledge ;  then 
there  can  never  cease  to  be  a  place  for  something  of  the 
nature  of  Beligion ;  since  Beligion  under  all  its  forms  is  dis- 
tinguished from  everything  else  in  this,  that  its  subject 
matter  is  that  which  passes  the  sphere  of  experience. 

Thug,  however  untenable  may  be  any  or  all  the  existing 
religious  <0Sfid3>  however  gross  the  absurdities  associated  with 
them,  however  irrational  the  arguments  set  forth  in  their  de- 
fence, we  must  not  ignore  the  verity  which  in  aU  likelihood    , 
lies  biddisn  within  them.    The  general  probability  that  widely-     } 
spread  beliefs  are  not  absolutely  baseless,  is  in  this  case  en-     I 
forced  by  a  further  probability  due  to  the  omnipresence  of 
the  beliefs.    In  the  existence  of  a  rehgious  sentiment,  what- 
ever be  its  origin,  wo  have  a  second  evidence  of  great  signifi-     l 
cance.    And  as  in  that  nescience  which  must  ever  remain  the     > 
antithesis  to  science,  there  is  a  sphere  for  the  exercise  of  this     ! 
sentiment,  we  find  a  third  general  fact  of  like  implication.     | 
We  may  be  sure  therefore  that  religions,  though  even  none     j 
of  them  be  actually  true,  are  yet  all  adumbrations  of  a  truth.      ' 

%  5.  As;  to  the  reUgioui^it  will. seem  absurd  to  set  forth-- 
^^y  ji]gtifi/*fttj^^  for  Beligion ;  so,  to  the  scientific,  will  it  seem 
absurd  to  defend  Science.  Yet  to  do  the  last  is  certainly  as 
needful  as  to  do  the  first.  If  there  exists  a  class  who,  in 
contempt  of  its  follies  and  disgust  at  its  corruptions,  have 
contracted  towards  Beligion  a  repugnance  which  makes  them 
overlook  the  fundamental  verity  contained  in  it ;  so,  too^  is 
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theire  a  class  offended  to  such  a  degree  by  the  destractiTe 
criticisms  men  of  science  make  on  the  religious  tenets  they 
regard  aa  essential,  that  they  have  acquired  a  strong  prejudice 
against  Science  in  general.  They  are  not  prepared  with  any 
avowed  reasons  for  their  dislike.  They  have  simply  a  re- 
membrance of  the  rude  shakes  which  Science  has  given  to 
many  of  their  cherished  convictions,  and  a  suspicion  that  it 
may  perhaps  eventually  uproot  all  they  regard  as  sacred ;  and 
hence  it  produces  in  them  a  certain  inarticulate  dread. 

What  is  Science  f  To  see  the  absurdity  of  the  prejudice 
against  it,  we  need  only  remark  that  Science^js^jixnjjJj;^ 
higher  development  of  __common_  kusfflleSge  ;  and  -  that  41- 
Science  is  repudiated,  -eSi -jutowlodgo.  must. be  repudiated 
along  with.  iL  The  extremest  bigot  will  not  suspect  any 
harm  in  the  observation  that  the  sun  rises  earlier  and  sets 
later  in  the  simimer  than  in  the  winter ;  but  will  rather 
consider  such  an  observation  as  a  useful  aid  in  fulfilling  the 
duties  of  life.  Well,  Astronomy  is  an  organized  body  of 
similar  obserMitions,  made  "with  greater  nicety,  extended  to  a 
larger  number  of  objects,  and  so  analyzed  as  to  disclose  the 
real  arrangements  of  the  heavens,  and  to  dispel  our  false  con- 
ceptions of  them.  That  iron  will  rust  in  water,  that  wood 
will  bum,  that  long  kept  viands  become  putrid,  the  most 
timid  sectarian  will  teach  without  alarm,  as  things  useful  to 
bo  known.  But  these  are  chemical  truths :  Chemistry  is  a 
systematized  collection  of  such  facts,  ascertained  with  pre- 
cision, and  so  classified  and  generalized  as  to  enable  us  to  say 
with  certainty,  concerning  each  simple  or  compound  substance, 
what  change  will  occur  in  it  under  given  conditions.  And 
thus  is  it  i^-ith  all  the  sciences.  They  severally  germinato 
out  of  the  experiences  of  daily  life  ;Tniett3bly  as  they^^row 
ttiey  diuw  in  remoter,  more  numeroiis,  and  more  complex 
experiences;  and  among  these,  they  ascertaift' laWB  of  "de- 
pendence like  those  which  make  up  our  knowledge  of  Che 
most  familiar  objects.  Nowhere  is  it  possible  to  draw  a  line 
and  say — here  Science  begins.    And  as  it  is  the  fimction  of 
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oonunoii  observation  to  serve  for  the  guidance  of  conduct ;  so, 
too,  is  the  g^oidance  of  conduct  the  office  of  the  most  recondite 
and  abstract  inquiries  of  Science.  Through  the  countless  in- 
dustrial processes  and  the  various  modes  of  locomotion  which 
it  has  given  to  us.  Physics  regulates  more  completely  our  social 
life  than  does  his  acquaintance  with  the  properties  of  sur- 
rounding  bodies  regulate  the  life  of  the  savage.  Anatomy 
and  Physiology,  through  their  effects  on  the  practice  of  medi- 
cine and  hygiene^  modify  our  actions  almost  as  much  as  does 
our  acquaintance  with  the  evils  and  benefits  which  common 
environing  agencies  may  produce  on  our  bodies.  A]]  flrigntn 
is  jprevisLon  j  wd  aU  j^reyid  us  in  greater  or 

Ififis  degree  to  adiieve  the  .good.  dlxd.^ax^udLJilifi.  .t^«    As 
certainly  as  the  perception  of  an  object  lying  in  our  path 
warns  us  against  stimibling  over  it ;  so  certainly  do  those 
more  complicated  and  subtle  perceptions  which  constitute 
Science,  warn  us  against  stimibling  over  intervening  obstacles 
in  the  pursuit  of  our  distant  ends.     Thus  being  one  in  origin 
and  fanctjniu  tbfi  nimplrfit  fnrmn  nf  rngnitiftn  and  thpi  moflt 
complex  must  be_dealt..with  alikfi.. .  .We  arfi,bQundr4n  eon-  - 
sistency  to  receive  the  widest  knowledge  which  our  faouUies 
can  reach,  or  to  reject  along  with  it  that  narrow  knowledge 
possessed  by  aU.    There  is  no  logical  ttltemattre  between- 
accepting  our  intelligence  in  its  entirety^  or  repudiating  even- 
that  lowest  intelligence  which  we  posaesa  in- common  with 
brutes. 

To  ask  the  question  which  more  immediately  concerns  our 
argument — whether  Science  is  substantially  true  ? — ^is  much 
like  asking  whether  the  sun  gives  light.  ^And  itjis  because 
they  are  ^^Houp  ^^w  nndfiuiaMr  Tff^'"^  ?^?  ^ft^^  nfAisL-pra^^u^m^ 
tipnsj.that.  the  theological  party  rfignri^  p^^'^i^^^  y^^^  so  much 
secret  alaroju.  They  know  that  during  the  two  thousand 
years  of  its  growth,  some  of  its  larger  divisions — mathe- 
matics, physics,  astronomy — have  been  subject  to  the  ri- 
gorous criticism  of  successive  generations ;  and  have  notwith- 
standing become  ever  more  firmly  established.     They  know 
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that,  unlike  many  of  their  own  doctrines,  which  were  ono8 
universally  received  but  have  age  by  age  been  more 
frequently  called  in  question,  the  doctrines  of  Science,  at  first 
ronCned  to  a  few  scattered  inquirers,  have  been  slowly  grow- 
ing into  general  acceptance,  and  are  now  in  great  part  ad- 
mitted as  beyond  dispute.  They  know  that  men  of  science 
throughout  the  world  subject  each  other's  results  to  the  most 
searching  examination ;  and  that  error  is  mercilessly  exposed 
and  rejected  as  soon  as  discovered.  And,  finally,  they  know 
that  still  more  conclusive  testimony  is  to  be  found  in  the 
daily  verification  of  scientific  predictions,  and  in  the  never- 
ceasing  triumphs  of  those  arts  which  Science  guides. 

To  rega^  ^^^  ftlifiU^tion  that  which  has  such  hig]^ 
credentials  is  a  folly.  Though  in  the  tone  which  ntiany  of 
the  scientific  adopt  towards  them,  the  defenders  of  Religion 
may  find  some  excuse  for  this  alienation;  yet  the  excuse  is  a 
very  insufiicient  one.  On  the  side  of  Science,  as  on  their  own 
side,  they  must  admit  that  short-comings  in  the  advocates  do 
not  tell  essentially  against  that  which  is  advocated.  Science. 
jnust  be  judged  by  itself:  and  so  judged,  only  the  most  per- 
verted  intellect  can  fail  to  see"Ehaltnsworthy  of  all  reverencQ. 
Be  there  or  be  there  not  any  other  revelation,  we  have  a 
veritable  revelation  in  Science — a  continuous  disclosure, 
through  the  intelligence  with  which  we  are  endowed,  of  the 
established  order  of  the  Universe.  This  disclosure  it  is  the 
duty  of  every  one  to  verify  as  far  as  in  him  lies  ;  and  having 
verified,  to  receive  with  all  humilitv. 

§  6.  On  both  sides  of  this  great  controversy,  then,  truth 
must  exist.  An  imbiassed  consideration  of  its*  general  aspects 
forces  us  to  conclude  that  Religion,  everywhere  present  as  a 
weft  rxmning  through  the  warp  of  human  history,  expresses 
some  eternal  fact ;  while  it  is  almost  a  truism  to  say  of  Science 
that  it  is  an  organised  mass  of  facts,  ever  growing,  and  ever 
being  more  completely  purified  from  errors.  And  if  botli 
have  bases  in  the  reality  of  thinss,  then  between  them  there 
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must  bo  a  fundamental  harmony.  It  is  an  incrediblo  hypo. 
tiiesis  that  there  are  two  orders  of  truth,  in  absolute  and  ever- 
lasting opposition.  Only  on  some  Manichean  theory,  which 
among  ourselves  no  one  dares  openly  avow  however  much  his 
beliefs  may  be  tainted  by  it,  is  such  a  supposition  even  con- 
ceivable. That  Religion  is  divine  and  Science  diabolical,  is  a 
proposition  which,  though  implied  in  many  a  clerical  deckma- 
tion,  not  the  most  vehement  fanatic  can  bring  himself  dis- 
tinctly to  assert.  And  whoever  does  not  assert  this,  must 
admit  that  under  their  seeming  antagonism  lies  hidden  an 
entire  agreement. 

Each  side,  therefore,  has  to  recognize  the  claims  of  the  other 
as  standing  for  truths  that  are  not  to  be  ignored.  He  who 
contemplates  the  Universe  from  the  religious  point  of  view, 
must  learn  to  see  that  this  which  wo  call  Science  is  one  con- 
stituent of  the  great  whole  ;  and  as  such  ought  to  be  regarded 
with  a  sentiment  like  that  which  the  remainder  excites. 
While  he  who  contemplates  the  imivcrso  from  the  scientific 
point  of  view,  must  learn  to  see  that  this  which  we  call  Reli- 
gion is  similarly  a  constituent  of  the  great  whole ;  and  being 
euchy  must  be  treated  as  a  subject  of  science  with  no  moro 
prejudice  than  any  other  reality.  It  behoves  aK^h  party  to 
strive  to  imderstand  tie  nt^*^^,  ^^^h  tfee  conviction,  tbat-ilifi 
olhcFhas  something  worthy  to  be  understood;  and^with  the 
con\H[ction  that  when  miituairy "recognizeST  this  something 
win  be  the  basis  ofAXomiiete  reconciliation. 

How  to  find  this  somcthing^-^how;  to  recnnr.ilfl  thftm,  .thua 
becomeiT  the  problem  which  we  should  peisevmngly.  try.  i« 
fiolve.^  Not  to  reconcile  them  in  any  makeshift  way — not  to 
find  one  of  those  compromises  we  hear  from  time  to  time 
proposed,  which  their  proposers  must  secretly  feel  are  arti- 
ficial and  temporary ;  but  to  arrive  at  the  terms  of  a  real  ani 
permanent  peace  between  them.  .Thfi-thing  w(i.havo  to  seek 
out,  is  that  ultimate^ truth  which  botli_wilL.as:QW.  with  abso- 
lute sincerity — with  not  the  remotest  mental  reservation. 
There  shall  bo  no  concession— no  yielding  on  "either  side  of 
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flomething  that  will  by  and  by  bo  reasserted ;  but  the  common 
groimd  on  wbich  they  meet  shall  be  one  which  each  will 
maintain  for  itself.  We  have  to  discover  some  fundamental 
verity  which  Religion  will  assert,  with  all  possible  emphasis, 
in  the  absence  of  Science ;  and  which  Science,  with  all  possible 
emphasis,  will  assert  in  the  absence  of  Religion — some  funda- 
mental verity  in  the  defence  of  which  each  will  find  the 
other  its  ally. 

Or,  changing  the  point  of  view,  our  aim  must  be  to  co- 
ordinate the  seemingly  opposed  convictions  which  Religion 
and  Science  embody.  From  the  coalescence  of  antagonist 
ideas,  each  containing  its  portion  of  truth,  there  always  arises 
a  higher  development.  As  in  Oeology  when  the  igneous  and 
aqueous  hypotheses  were  united,  a  rapid  advance  took  place ; 
as  in  Biology  we  are  beginning  to  progress  through  the 
fusion  of  the  doctrine  of  types  with  the  doctrine  of  adapta- 
tions; as  in  Psychology  the  arrested  growth  recommences 
now  that  the  disciples  of  Kant  and  those  of  Locke  have  both 
their  views  recognized  in  the  theory  that  organized  ex- 
periences produce  forms  of  thought ;  as  in  Sociology,  now  that 
it  is  beginning  to  assume  a  positive  character,  we  find  a  recog- 
nition of  both  the  party  of  progress  and  the  party  of  order,  aa 
each  holding  a  truth  which  forms  a  needful  compleinent  to 
that  held  by  the  other ;  so  must  it  be  on  a  grander  scale  with 
Religion  and  Science.  Here  too  we  must  look  for  a  conception 
which  combines  the  conclusions  of  both  ;  and  here  too  we  may 
expect  important  results  from  their  combination.  To  un- 
derstand how  Science  and  Religion  express  opposite  sides  of 
the  same  fact — the  one  its  near  or  visible  side,  and  the  other 
its  remote  or  invisible  side — this  it  is  which  we  must  attempt; 
and  to  achieve  this  must  profoundly  modify  our  general 
Theory  of  Things. 

Already  in  the  foregoing  pages  the  method  of  seeking  such 
a  reconciliation  has  been  vaguely  foreshadowed.  Before  pra- 
ceeding  further,  however,  it  will  be  well  to  treat  the  question 
of  metibod  more  definitely.     To  find  that  truth  in  which 
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Religion  and  Science  coalesce,  we  must  know  in  what  di- 
rection to  look  for  it,  and  what  kind  of  truth  it  is  likely 
to  be. 

S  7*  We  have  found  i  priori  reason  for  believing  that  in 
all  religions,  even  the  rudest,  there  lies  hidden  a  fundamental 
verity.  We  have  inferred  that  this  fundamental  verity  is 
that  element  common  to  all  religions,  which  repaains  after 
their  discordant  peculiarities  have  been  mutually  cancelled 
And  we  have  further  inferred  that  this  element  is  almost 
certain  to  be  more  abstract  than  any  current  religious 
doctrine.  Kow  it  is  manifest  that  only  in  some  highly 
abstract  proposition,  can  Beligion  and  Science  find  a  common 
ground.  Neither  such  dogmas  as  those  of  the  trinitarian  and 
unitarian,  nor  any  such  idea  as  that  of  propitiation,  common 
though  it  may  be  to  all  religions,  can  serve  as  the  desired 
basis  of  agreement ;  for  Science  cannot  recognize  beliefs  like 
these:  they  lie  beyond  its  sphere,  "fffipr*^  wq  sflQ  nnt  nnly 
that,  judging  by  analogy,  the  essential  truth  contained  in 
Beligion  is  that  most  abstract  elementjperyqdiHK  siLhASaam.; 
but  also  that  this  most  abstract  element  is  the  only  one  in 
which  Religion  is  likely  to  agree  with  Science. 

Similarly  if  we  begin  at  the  other  ^d,  and  inquire  what 
sdentifia^iftth  can  unite  Science  and  ReUgion.  It  is  at  once 
manife^  that  Religion  can  take  no  cognizance  of  special 
scientific  doctrines ;  any  more  than  Science  can  take  cogni- 
zance of  special  religious  doctrines.  The  truth  which  Science 
asserts  and  Religion  indorses  cannot  be  one  furnished  by 
mathematics ;  nor  can  it  be  a  physical  truth ;  nor  can  it  be  a 
truth  in  chemistry :  it  cannot  be  a  truth  belonging  to  any 
particular  science.  No  generalization  of  the  phenomena  of 
space,  of  time,  of  matter,  or  of  force,  can  become  a  Religious 
conception*  Such  a  conception,  if  it  anywhere  exists  in 
Science,  must  be  more  general  than  any  of  these — ^must  be 
one  imderlying  all  o£  them.  If  there  be  a  fact  which 
Science  recognizes  in  common  with  ReUgion,  it  must  be  that 
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fact  from  which  the  several  branches  of  Science  diverge,  as 
from  their  common  root. 
^Bsumin^  th_eiL  that,  since  these  two  great  realities  are 
f        constituents  of  the  same  mind,  and  respond  to  dmerent  aspects^ 
of  the  same  Universe,  there  must  lie  a  fundamefltfil  harmony 
hetween  them ;  .ire_see  ,good  reason  to  conclude  that  the  most 
abstract  truth  contained  in  Religion  and  the  most  abstract 
truth  contained  in  Science  must  be  the  one  in  which  the  two 
coalesce.     The  largest  fact  to  be  found  within  our  mental 
range  must  bo  the  one  of  which  we  are  in  search.     Uniting 
these  positive  and  negative  poles  of  human  thought,  it  must  * 
be  the  ultimate  fact  in  our  intelligezice. 

§  8.  Before  proceeding  in  the  search  for  this  common 
datum  let  mo  bespeak  a  little  patience.  The  next  three 
chapters,  setting  out  from  different  points  and  converging  to 
the  same  conclusion,  will  be  comparatively  imattractive. 
Students  of  philosophy  will  find  in  them  much  that  is  more 
or  less  familiar ;  and  to  most  of  those  who  are  unacquainted 
with  the  literature  of  modem  metaphysics,  they  may  prove 
somewhat  difficult  to  follow. 

Our  argument  however  cannot  dispense  with  those  chap- 
ters ;  and  the  greatnel||  of  the  question  at  issue  justifies  even 
a  heavier  tax  on  the  reader's  attention.  The  matter  is  one 
which  concerns  each  and  all  of  us  more  than  any  other  matter 
whatever.  Though  it  affects  us  little  in  a  direct  way,  the  view 
we  arrive  at  must  indirectly  affect  us  in  all  our  relations — ^must 
determine  our  conception  of  the  Universe,  of  Life,  of  Human 
Naturcj — must  influence  our  ideas  of  right  and  wrong,  and  so 
modify  our  conduct.  To  reach  that  point  of  view  from  which 
the  seeming  discordance  of  Heligion  and  Science  disappears, 
and  the  two  merge  into  one,  must  cause  a  revolution  of 
thought  fruitful  in  beneficial  consequences,  and.  must  surely 
be  worth  an  effort. 

Here  ending  preHminaries^  let  us  now  address  ounelTCf  to 
this  all-important  inquiry. 
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%  9.  When,  on  the  sea-shore,  we  note  how  the  hulls  of 
distant  vessels  are  hidden  below  the  horizon,  and  how,  of  still 
remoter  vessels,  only  the  uppermost  sails  are  visible,  we 
realize  with  tolerable  clearness  the  slight  curvature  of  that 
portion  of  the  sea's  surface  which  lies  before  us.  But  when 
we  seek  in  imagination  to  follow  out  this  curved  surface  as  it 
actually  exists,  slowly  bending  round  until  all  its  meridians 
meet  in  a  point  eight  thousand  miles  below  our  feet,  we  find 
ourselves  utterly  baffled.  ^Ye  cannot  conceive  in  ita  ronl 
form  and  magnitude  even  that  small  segment  of  our  olobo 
which  extends  a  hundred  nmcs  on  every  side  of  us ;  mucL 
less  the  globe  as  a  whole.  The  pieco^f  rock  on  which  we 
s&uad^  can  be  mentally  represented  with  something  like  com- 
pleteness :  we  find  ourselves  able  to  think  of  its  top,  its  sides, 
and  its  under  surface  at  the  some  time ;  or  so  nearly  at  the 
same  time  that  they  seem  all  present  in  consciousness  together; 
and  so  we  can  form  what  we  call  a  conception  of  the  rock. 
But  to^o  tiielike  with  the  EdrtL  w^&ui  impofl^DSIo^  If 
oven  to  imagine  the  antipodes  as  at  that  distant  place  in 
space  which  it  actually  occupies,  is  beyond  our  power ;  much 
more  beyond  our  power  must  it  be  at  the  same  time  to 
imagine  all  other  remote  points  on  the  Earth's  surface  as 
in  their  actual  places.  Yet  we  habitually  speak  as  though 
we  had  an  idea  of  the  Earth — as  though  we  could  think  of  it 
in  the  same  way  that  we  think  of  minor  objects. 
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What  conception,  then,  do  we  form  of  it  P  the  reader  may 
ask.  That  its  name  calls  up  in  us  some  state  of  consciousness 
is  imquestionable  ;  and  if  this  state  of  consciousness  is  not  a 
conception,  properly  so  called,  what  is  it  P  The  answer  seems 
to  be  this : — We  have  learnt  by  indirect  methods  that  the 
Earth  is  a  sphere ;  we  have  formed  models  approximately 
representing  its  shape  and  the  distribution  of  its  parts ; 
generally  when  the  Earth  is  referred  to,  we  either  think  of  an 
indefinitely  extended  mass  beneath  our  feet,  or  else,  leaving 
out  the  actual  Earth,  we  think  of  a  body  like  a  terrestrial 
globe ;  but  when  we  seek  to  imagine  the  Earth  as  it  really  is, 
we  join  these  two  ideas  as  wieiU-aaJWe^can — such  perception  as 
our  eyes  give  us  of  the  Earth's  surfSaoe  we  couple  with  the 
conception  of  a  sphere.  And  thus  we  form  of  the  Earth,  not 
a  conception  properly  so  called,  but  only  a  symbolic  ooii,ceD«^ 

A  large  proportion  of  our  conceptions,  including  all  thoae 
of  much  generality,  are  of  this  order.  Ghreat  magnitudesy 
great  durations,  great  numbers,  are  none  of  them  actually 
conceived,  but  are  all  of  them  conceived  more  or  less  symbol- 
ically ;  and  so,  too,  are  all  those  classes  of  objects  of  which  we 
predicate  some  common  fact.  When  mention  is  made  of  any 
individual  man,  a  tolerably  complete  idea  of  him  is  formed. 
If  the  family  he  belongs  to  be  spoken  of,  probably  but  a  part 
of  it  will  bo  represented  in  thought :  under  the  necessity  of 
attending  to  that  which  is  said  about  the  family,  we  realize  in 
imagination  only  its  most  important  or  familiar  members, 
and  pass  over  the  rest  with  a  nascent  consciousness  which  wo 
know  could,  if  requisite,  be  made  complete.  Should  some- 
thing be  remarked  of  the  class,  say  farmers,  to  which  this 
family  belongs,  we  neither  enumerate  in  thought  all  the  indi- 
viduals contained  in  the  class,  nor  believe  that  we  could  do  so 
if  required ;  but  we  are  content  with  taking  some  few  samples 

*  Those  who  may  haro  before  met  with  this  teim,  will  perceive  Uiat  it  ii  hen 
need  in  quite  a  different  senae. 
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of.  it»  and  remembering  that  these  could  be  indefinitely  mul- 
tiplied. Supposing  the  subject  of  which  something  is  predi- 
cated be  Englishmen,  the  answering  state  of  consciousness  is 
a  still  more  inadequate  representative  of  the  reality.  Yet 
more  remote  is  the  likeness  of  the  thought  to  the  thing,  if 
reference  be  made  to  Europeans  or  to  human  beings.  And 
when  we  come  to  propositions  concerning  the  Tnammalia,  or 
concerning  the  whole  of  thenrertebrata,  or  concerning  animals 
in  general,  or  concerning  all  organic  beings,  the  unlikeness  of 
our  conceptions  to  the  objects  named  reaches  its  extreme. 
Throughout  whirli^  qrrirn  nf  initanrag  ws  sttg;  that  ai  ihtr 
number'of  ob]«5ts  grpuped  togetheritt, thought .infimww  thft 
concept,  formed  of  a  few  typcal  Mjnplea  joinedwitlLJhfi-.. 
notion  of  multiplicity,  becomes  more  and  more  a  mere^g^bol ; 
not  only  because  it  g^radually  ceases  to  rvpiuitiUt  iLe  iSze  of 
the  group,  but  also  because  as  the  group  grows  more  hetero- 
geneous, the  typical  samples  thought  of  are  less  like  the 
average  objects  which  the  group  contains. 

This  forniation  ofjgmbolifijcQac£g;)tianay..wfai^  inevitably 
arises  as  we  pass  from  small  and  concriete  objects  to  large  and 

process.  «  When,  instead  of  things  whose  attributes  can  bo 
tolerably  well  united  in  a  single  state  of  consciousness,  we 
have  to  deal  with  things  whose  attributes  are  too  vast  or 
numerous  to  be  so  united,  we  must  either  drop  in  thought 
part  of  their  attributes,  or  else  not  think  of  them  at  all — 
either  form  a  more  or  less  symbolic  conception,  or  no  concep- 
tion. We  must  predicate  nothing  of  objects  too  great  or  too 
multitudinous  to  be  mentally  represented ;  or  we  must  make 
oui  predications  by  the  help  of  extremely  inadequate  repre- 
sentations of  such  objects — ^mere  symbols  of  them. 

But  while  by  this  process  alone  we  are  enabled  to  form 
general  propositions,  and  so  to  reach  general  conclusions,  we  are 
by  this  process  perpetually  led  into  danger,  and  very  often 
iAtOjarior.  We  habitually  mistake  our  symbolic  conceptions 
for  real  ones ;  and  so  are  betrayed  into  countless  false  infer* 
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ences.  Not  only  is  it  that  in  proportion  as  the  concept  we 
form  of  any  thing  or  class  of  things,  misrepresents  the  reality, 
we  are  apt  to  bo  wrong  in  any  assertion  we  make  respecting 
the  reality ;  but  it  is  that  we  are  led  to  suppose  we  have  truly 
conceived  a  great  variety  of  things  which  we  have  conceived 
only  in  this  fictitious  way ;  and  further  to  confoimd  with 
these  certain  things  which  cannot  be  conceived  in  any  way. 
How  almost  imavoidably  we  fall  into  this  error  it  will  be 
needful  here  to  observe. 

From  nbjfifit^  rgft^i^y  rt^presentablfi  in  their  totality,  to  those 

there  is  an  insensiblsjUiUisiiifi.iU.  Between  a  pebble  and  the 
entire  Earth  a  series  of  magnitudes  might  be  introduced,  each 
of  which  diflfered  from  the  adjacent  ones  so  slightly  that  it 
would  bo  impossible  to  say  at  what  point  in  the  scries  our 
conceptions  of  them  became  inadequate.  Similarly,  there  is 
a  gradual  progression  from  those  groups  of  a  few  individuals 
which  we  can  think  of  as  groups  with  tolerable  completeness, 
to  those  larger  and  larger  groups  of  which  we  can  form 
nothing  like  true  ideas.  Whence  it  is  manifest  that.Wfi_pasa 
from  actual  conception^  lo  lyyinbolic  ones  by  infiniterimal 
steps.  Note  next  that  we  are  led  to  deal  with  our  symbolic 
conceptions  as  though  they  were  actual  ones,  not  only  because 
we  cannot  clearly  separate  the  two,  but  also  because,  in  the 
great  majority  of  cases,  the  first  cerve  our  purposes  nearly  or 
quite  as  well  as  the  last — are  simply  the  abbreviated  signs 
we  substitute  for  those  more  elaborate  signs  which  are  our 
equivalents  for  real  objects.  Those  very  imperfect  represent- 
ations of  ordinary  things  which  we  habitually  make  in  thinking, 
we  know  can  be  developed  into  adequate  ones  if  needful.  Those 
concepts  of  larger  magnitudes  and  moro  extensive  classes 
which  we  cannot  make  adequate,  we  still  find  can  be  verified 
by  some  indirect  process  of  measurement  or  enumeration. 
And  even  in  the  case  of  such  an  utterly  inconceivable  object 
as  the  Solar  System,  we  yet,  through  the  fulfilment  of  pre- 
dictions founded  on  our  symbolic  conception  of  it,  gain  the 
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oonvictioii  that  this  symbolic  conception  stands  for  an  actual 
existence,  and,  in  a  sense,  truly  expresses  certain  of  its 
constituent  relations.  Thus  onr  symbolic  conceptions  being 
in  the  ma,iority  of  cases  capable  of  development  into  complete 
'  '^esy  and^^mogLiltheiLca^  serving  as  steps  "to  conciuff^ns 
wliich  are  proved  valid  by  Aeir  cprresppijiiQni2fi.jsith.  observa- 
tion, we  ac(][uire  a  ^^^f  ^»^.  bf*^'^  ^^  '^^^f^jjiig^with  them  as 
true  conceptions  —  as  real  representations  of  actuaCtjes. 
Learning  by  long  experience  that  they  can,  if  needful,  be 
verified,  we  are  led  habitually  to  accept  them  without  verifi- 
catioiL.  And  thus  we  open  the  door  to  some  which  profess 
to  stand  for  known  things,  but  which  really  stand  for  things 
tliat  cannot  be  known  in  any  way. 

To  sum  up,  we  must  say  of  conceptions  in  general,  that 
thej  are  complete  only  when  the  attributes  of  the  object  S^ 

conceived  are  of  such  number  and  kind  that  they  can  be  Qj^\^ 
represented  in  consciousness  so  nearly  at  the  same  time  as  to  ^^ 
seem  all  present  together;  that  as  the  objects  conceived 
become  larger  and  more  complex,  some  of  the  attributes  first 
thought  of  fade  fixmi  consciousness  before  the  rest  have  been 
represented,  and  the  conception  thus  becomes  imperfect ;  that 
when  the  size,  complexity,  or  discreteness  of  the  object 
conceived  becomes  very  great,  only  a  small  portion  of  its 
attributes  can  be  thought  of  at  once,  and  the  conception 
formed  of  it  thius  becomes  so  inadequate  as  to  be  a  mere  sym- 
bol ;  that  nevertheless  such  symbolic  conceptions,  which  are 
indispensable  in  general  thinking,  are  legitimate,  provided 
that  by  some  cumulative  or  indirect  process  of  thought,  or  by 
the  fulfilment  of  predictions  based  on  them,  we  can  assure 
ourselves  that  they  stand  for  actualities ;  but  that  when  our 
symbolic  conceptions  are  such  that  no  cumulative  or  indirect 
processes  of  thought  can  enable  us  to  ascertain  that  there  are 
corresponding  actualities,  nor  any  predictions  be  made  whose 
fulfilment  can  prove  this,  then  they  are  altogether  vicious  and 
illusive,  and  in  no  way  distiuguishable  from  pure  fictions. 

8 
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§  10.  Aiid  now  to  consider  the  bearings  of  this  genond 
truth  on  our  immediate  topic — ^Ultimate  Beligious  Ideas. 

To  the  aboriginal  man  and  to  every  civilized  child  the 
problem  of  the  Universe  suggests  itself.  What  is  it  P  and 
whence  comes  it  P  are  questions  that  press  for  solution,  when, 
from  time  to  time,  the  imagination  rises  above  daily  triviali- 
ties. To  fill  the  vacuum  of  thought,  any  theory  that  is 
proposed  seems  better  than  none.  And  in  the  absence  of 
others,  any  theory  that  is  proposed  easily  gains  a  footing  and 
afterwards  maintains  its  ground :  partly  from  tho  readiness  of 
mankind  to  accept  proximate  explanations ;  partly  &om  the 
authority  which  soon  accumulates  round  such  explanations 
when  given. 

A  critical  examination,  howeyfirj_.will  ^imju  iinl  oiil^  fchiif^ 
no  current  hypothesis  is  ten^ble^  but  al^o  that  .no  toHnble 
hypothesis  can  be  framed. 

§  11.  Respecting  the  origin  of  the  Universe  three  verbally 
mtelligible  suppositions  ma^r  be  made.  We  may  as8(M^  that  it 
m&lf-existent ;  or  that  it  v  self-created ;  or  that  i6i£i:reated 
by  an  external  agency.  Which  of  these  suppositions  is  most 
credible  it  is  not  needful  here  to  inquire.  The  deeper  ques- 
tion, into  which  this  finally  merges,  is,  whether  any  one  of 
them  is  even  conceivable  in  the  true  sense  of  the  word.  Let 
us  successively  test  them. 

When  we  .speak  of  a  man  as  self-supporting,  of  an  appa- 
ratus as  self-acting,  or  of  a  tree  as  seK-developed,  our  ex- 
pressions, however  inexact,  stand  for  things  that  can  be 
realized  in  thought  with  tolerable  completeness.  Our  con- 
ception of'  the  self-«development  of  a  tree  is  doubtless 
symbolic.  But  though  we  cannot  really  represent  in  con- 
sciousness the  entire  series  of  complex  changes  through  which 
the  tree  passes,  yet  we  can  thus  represent  the  leading  features 
of  the  series  ;  and  general  experience  teaches  us  that  by  long 
continued  observation  we  could  gain  the  power  to  realize  in 
thought  a  series  of  changes  more  fiilly  representing  the  actual 
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that  is,  we  know  that  our  symboKc  concoption  of  self- 
deTelopiiient  can  be  expanded  into  something  like  a  real 
conception ;  and  that  it  expresses,  however  inaccurately,  an 
actual  process  in  nature.  But  when  we  speak  of  self-exist* 
ence,  and,  helped  by  the  above  analogies,  form  some  vague  sjrm- 
I)qI^  conception  of  it,  we  delude  ourselves  in  supposing  that 
this  symbolic  conception  is  of  the  same  order  as  the  others.  On 
joining  the  word  ^elf  to  the  word  existence^  the  force  of 
association  makes  us  believe  we  liave  a  thought  like  that 
suggested  by  the  compound  word  self-acting.  An  endeavour 
to  expand  this  symbolic  conception,  however,  will  imdeceive 
US.  In  the  first  place,  it  is  clear  that  by  H^^f-p-n's^^pfifl 

we  especially  mean,  an  existence  mdependftii^  ^f  nny  nthar  i  , 
«io£j)ro^ic«i  by  any  other :  the  assfigtion  of  jieli^e2gfltfiT;if>g  Jg^  ""^^-^ 
simply  an  indirect  denial  of  creation.  In  thus  excluding  the 
idea  of  any  antecedent  cause,  we  necessarily  exclude  the  idea 
of  a  beginning ;  for  to  admit  the  idea  of  a  beginning — to 
admit  that  there  was  a  time  when  the  existence  had  not  com- 
menced— h&  to  admit  that  its  commencement  was  determined 
by  something,  or  was  caused ;  which  is  a  contradiction,    ffelf- 

fi^l^^SS^^}    therefore,   T^f^PJ^an^rjIy  jYiPAna   ftYigf^Ti(^f»  ^'f.Timit  a 

beginning ;  and  to  form  a  conception  of  self-existence  is  to 
form  a  conception  of  existence  without  a  beginning.  Now  by 
no  mental  efibrt  can  we  do  this.  To  conceive  existence 
through  infinite  past-time,  implies  the  conception  of  infinite 
past-time,  which  is  an  impossibility.  To  this  let  us  add, 

that  even  were  self-existence  conceivable,  it  would  not  in  any 
sense  be  an  explanation  of  the  Universe.  No  one  will  say 
that  the  existence  of  an  object  at  the  present  moment  is 
made  easier  to  understand  by  the  discovery  that  it  existed  an 
hour  ago,  or  a  day  ago,  or  a  year  ago ;  and  if  its  existence 
now  is  not  made  in  the  least  degree  more  comprehensible  by 
its  existence  during  some  previous  finite  period  of  time,  then 
no  accumulation  of  such  finite  periods,  even  could  we  extend 
them  to  an  infinite  period,  would  make  it  more  comprehensible, 
l^us  the  Atheistic  theory  is  not  only  absolutely  unthinkable, 
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but,  even  if  it  were  thinkable,  would  not  be  a  solution.  The 
assertion  that  the  Universe  is  self-existent  does  not  really  carry 
us  a  step  beyond  the  cognition  of  its  present  existence ;  and 

^_^    so  leaves  us  with  a  mere  re-statement  of  the  mystery. 
^  Cw      JChe. -hypothesis  of  self-creation,  which  practically  amojBite 

^^  to  what  is  called  Pan{hcdsmt  is  sumlariy-iiM)apabli6..Qf  .hfiifij^. 
represented  in  thought*  Certain  phenomena,  such  as  the 
precipitation  of  invisible  vapour  into  cloud,  aid  us  in  forming 
a  symbolic  conception  of  a  self-evolved  Universe ;  and  there 
are  not  wanting  indications  in  the  heavens,  and  on  the  earth, 
which  help  us  to  render  this  conception  tolerably  definite. 
But  while  the  succession  of  phases  through  which  the 
Universe  has  passed  in  reaching  its  present  form,  may 
perhaps  be  comprehended  as  in  a  sense  self-determined ;  yet 
the  impossibility  of  expanding  our  symbolic  conception  of  self- 
creation  into  a  real  conception,  remains  as  complete  as  ever. 
Ji^aUy— to  .cpuceive  self-creation,  is  to  conceive  potential 
existence  passing  into  actual. .existence  by  some  inherent 
necessity ;    which   we    cannot    dp.  We    cannot    form 

any  idea  of  a  potential  existence  of  the  tmiverse,  as  dis- 
tinguished from  its  actual  existence.  If  represented  in 
thought  at  all,  potential  existence  must  be  represented  as 
iomethinQi  that  is  as  an  actual  existence ;  to  suppose  that  it 
can  be  represented  as  nothing,  involves  two  absurdities — 
that  nothing  is  more  than  a  negation,  and  can  be  positively 
represented  in  thought;  and  that  one  nothing  is  distinguished 
from  all  other  nothings  by  its  power  to  develope  into  some- 
thing. Nor  is  this  all.  "We  have  no  state  of  conscious- 
ness answering  to  the  words — an  inherent  necessity  by  which 
potential  existence  became  actual  existence.  To  render  them 
into  thought,  existence,  having  for  an  indefinite  period  re- 
mained in  one  form,  must  be  conceived  as  passing  without 
any  external  or  additional  impulse,  into  another  form ;  and 
this  involves  the  idea  of  a  change  without  a  cause— a  thing 
of  which  no  idea  is  possible.  Thus  the  terms  of  this  hypo- 
thesis do  not  stand  for  real  thoughts ;  but  merely  suggest  the 
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TBguest  sjrnibols  incapable  of  any  interpretation.  More- 

oyer,  eren  were  it  true  that  potential  existence  is  conceivable 
as  a  different  thing  from  actual  existence ;  and  that  the  transi- 
tion £rom  the  one  to  the  other  can  be  mentally  realized  as  a 
self-determined  change ;  we  should  still  be  no  forwarder :  the 
problem  would  simply  be  removed  a  step  back.  For  whence 
the  potential  existence?  This  woxdd  just  as  much  require 
accounting  for  as  actual  existence ;  and  just  tho  same  difficul- 
ties would  meet  us.  Kespecting  the  origin  of  such  a  latent 
power,  no  other  suppositions  could  be  made  than  those  above 
named — self-existence,  self-creation,  creation  by  external 
agency.  The  self-existence  of  a  potential  universe  is  no 
more  conceivable  than  we  have  found  the  self-existence  of  the 
actual  universe  to  be.  The  self-creation  of  such  a  potential 
universe  would  involve  over  again  the  difficulties  here 
stated — ^would  imply  behind  this  potential  universe  a  more 
remote  potentiality ;  and  so  on  in  an  infinite  series,  leaving 
us  at  last  no  forwarder  than  at  first.  While  to  assign  as  the 
source  of  this  potential  universe  an  external  agency,  would  be 
to  introduce  the  notion  of  a  potential  universe  for  no  purpose 
whatever. 

There  remains  to  bo  examined  the  commonly-received  or  ^ 
theistic  hypothesis — creation  by  external  agency.  Alike  in  "^ 
the  rudest  creeds  and  in  the  cosmogony  long  current  among 
ourselves,  it  is  assumed  that  the  genesis  of  the  Heavens  and 
the  Earth  is  efiected  somewhat  after  the  manner  in  which  a 
workman  shapes  a  piece  of  furniture.  And  this  assumption 
is  made  not  by  theologians  only,  but  by  the  immense  majority 
of  philosophers,  past  and  present.  J^^mlly  in  thawntusgrtff 
Plato»  aad.iiL. those  o£.  not  a  lew  living  men  of  science,  we 
fifiditj^n  ior  granted  that  there  is  an  analogy  between  the 
process  of  creation  mi  tbe  process  of  manuEacture.  Now 

in  the  first  place,  not  only  is  this  conception  one  that  cannot 
by  any  cumulative  process  of  thought,  or  the  fulfilment  of 
predictions  based  on  it,  be  shown  to  answer  to  anything 
actual ;  and  not  only  is  it  that  in  the  absence  of  all  evidence 
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respbctmg  the  process  of  creation,  we  have  no  proof  of  corre- 
spondence even  between  this  limited  conception  and  aomo 
limited  portion  of  the  fact ;  but  it  is  that  the  conception 
is  not  even  consistent  with  itself — cannot  be  realized  in 
thought,  when  all  its  assumptions  are  granted.  Though  it  is 
true  that  the  proceedings  of  a  human  artificer  may  yaguely 
symbolize  to  us  a  method  after  which  the  Universe  might  be 
shaped,  yet  they  do  not  help  us  to  comprehend  the  real 
mystery;  namely,  the  origin  of  the  material  of  which  the 
Universe  consists.  The  artizan  does  not  make  the  iron,  wood, 
or  stone,  he  uses ;  but  merely  fashions  and  combines  them. 
If  we  suppose  suns,  and  planets,  and  satellites,  and  all  they 
contain  to  have  been  similarly  formed  by  a  "  Great  Artificer," 
we  suppose  merely  that  certain  pre-existing  elements  were 
thus  put  into  their  present  arrangement.  But  whence  the 
pre-existing  elements  P  The  comparison  helps  us  not  in  the 
least  to  imderstand  that ;  and  unless  it  helps  us  to  understand 
that,  it  is  worthless.  The  production  of  matter  out  of  nothing 
is  the  real  mystery,  which  neither  this  simile  nor  any  other 
enables  us  to  conceive ;  and  a  simile  which  does  not  enable  us 
to  conceive  this,  may  just  as  well  be  dispensed  with.  Still 

more  manifest  does  the  insufiiciency  of  this  theory  of  creation 
become,  when  we  turn  from  material  objects  to  that  which 
contains  them — when  instead  of  matter  we  contemplate  space. 
Did  there  exist  nothing  but  an  immeasiu'able  void,  explanation 
would  be  needed  as  much  as  now.  There  would  still  arise  the 
question — how  came  it  so  P  If  the  theory  of  creation  by  ex- 
ternal agency  were  an  adequate  one,  it  would  supply  an 
answer ;  and  its  answer  would  be— space  was  made  in  the  same 
manner  that  matter  was  made.  But  the  impossibility  of  con- 
ceiving this  is  so  manifest,  that  no  one  dares  to  assert  it.  For 
if  space  was  created,  it  must  have  been  previously  non-existent. 
The  non-existence  of  spade  cannot,  however,  by  any  mental 
efibrt  be  imagined.  It  is  one  of  the  most  familiar  truths  that 
the  idea  of  space  as  surrounding  us  on  all  sides,  is  not  for  a  mo- 
ment to  be  got  rid  of— not  only  are  we  compelled  to  think  of 
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space  as  now  eyerywhere  present,  but  we  are  unable  to  con- 
oeive  its  absence  either  in  the  past  or  the  future.     And  if  the 
non-existence  of  space  is  absolutely  inconceivable,  thenu  jificfifl^ 
/^TJlyi  ^^  ^^^^tiftfl  Jg  absolutely  inconceiYable,  Lastly,   v 

even  si^posing  that  the  genesis  of  the  Universe  cou]^  really  ^ 
be  represented  in  thought  as  the  result  of  an  external  agency, 
the  mystery  would  be  as  great  as  ever ;  for  there  would  still 
arise  the  question — howcMne&ereto  be  an  external  agency  ?  ^  ij/ 
To  account  for  this  only  the  same  three  hypotheses  are  possible         [^ 
— self-existence,  self-creation,  and  creation  by  external  agency. 
Of  these  the  last  is  useless :  it  commits  us  to  an  infinite  series 
of  such  agencies,  and  even  then  leaves  us  where  we  were.     By 
the  second  we  are  practically  involved  in  the  same  predica- 
ment ;  since,  as  already  shown,  self-creation  implies  an  infinite 
series  of  potential  existences.    We  are  obliged  therefore  to  fall 
back  upon  the  first,  which  is  the  one  commonly  accepted  and 
conm^only  supposed  to  be  satisfactory.    Those  who  cannot 
conceive  a  self-existent  imiverse ;  and  who  therefore  assume 
a  creator  as  the  source  of  the  universe ;  take  for  granted  that 
they   can  conceive  a   self-existent  creator.      The  mystery 
which  they  recognize  in  this  great  feict  surrounding  them  on 
every  side,  they  transfer  to  an  alleged  source  of  this  great 
fact ;  and  then  suppose  that  they  have  solved  the  mystery. 
But  they  delude  themselves.    As  was  proved  at  the  outset  of 
the  argument,  self-existence  i^  rigorously,  inconceivable ;  and 
this  holds  true  whatever  be  the  nature  of  the  object  of  which 
it  is  predicated.    Whoever  agrees  that  the  atheistic  hypo- 
thesis is  untenable  because  it  involves  the  impossible  idea  of 
self-existence,  must  perforce  admit  that  the  theistic  h3rpo- 
thesis  is  untenable  if  it  contains  the  same  impossible  idea. 

Thua^these  three  different  suppositions  respgcti^g^^*^  mrig^^ 
of  thiagyyettially^intejligiWQ JhQ        they  are«  and  se¥efidly* 
seeming  to  their  respective  adherents  quite  rational,  turn  out,_ 
when  critic^    examined,  to  be  literally  imthinkable.     It  is 
not  a  question  of  probabiKty,  or  credibility,  but  of  conceiv- 
ability.    Ibq)eriment  proves  that  the  elements  of  these  hypo- 
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theses  cannot  even  be  put  together  in  consciousness;  and 
we  can  entertain  them  only  as  we  entertain  such  pseud-ideas 
as  a  square  fluid  and  a  moral  substance — only  by  abstaining 
from  the  endeayour  to  render  them  into  actual  thoughts. 
Or,  reverting  to  our  original  mode  of  statement,  we  may  say 
that  they  severally'involTe  symbolic  conceptions  of  the  illegiti- 
mate and  illusiye  kind.  DijBTering  so  widely  as  they  seem  to 
do,  the  atheistic,  the  pantheistic,  and  the  theistic  hypotheses 
contain  the  some  ultimate  element.  It  is  impossible  to  avoid 
making  the  assumption  of  self-existence  somewhere;  and 
whether  that  assumption  be  made  nakedly,  or  under  compli- 
cated disguises,  it  is  equally  vicious,  equally  unthinkable.  Be 
it  a  iragment  of  matter^  or  some  fancied  potential  form  of 
matter,  or  some  more  remote  and  still  less  imaginable  cause, 
our  conception  of  its  self-existence  can  be  formed  only  by 
joining  with  it  the  notion  of  unlimited  duration  through  past 
time.  And  as  unlimited  duration  is  inconceivable,  all  those 
formal  ideas  into  which  it  enters  are  inconceivable  ;  and  indeed, 
if  such  an  expression  is  allowable,  are  the  more  inconceivable 
in  proportion  as  the  other  elements  of  the  ideas  are  indefinite. 
So  that  in  fact,  impo9sible  a3  iii.is  io  think  of  4he  actual,  unis, 
verse  as  self-existing,  we  do  but  multiply  impossibilities  of 
thought  by  every  attempt  yre  make  to  explam  its  existence. 

§  12,  If  from  the  origin  of  the  TIi;^iyp,j;gQ  wc  turn  JoLJits 
QAJ^iCft.  the  like  insurmountable  difficulties  rise  up  before  us 
on  all  sides — or  rather,  the  same  difficulties  imder  new  aspects. 
We  find  ourselves  on  the  one  hand  obliged  to  make  certain 
assimiptions ;  and  yet  on  the  other  hand  we  find  these  assump- 
tions cannot  be  represented  in  thought. 

When  we  inquire  what  is  the  meaning  of  the  various  effects 
produced  upon  our  senses — when  we  ask  how  there  come  to 
be  in  our  consciousness  impressions  of  sounds,  of  colours,  of 
tastes,  and  of  those  various  attributes  which  wc  ascribe  to 
bodies;  we  are  compelled  to  regard  them  as  the  effects  of 
some  cause.    We  may  stop  short  in  tho  belief  that  this  cause 
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a  what  we  call  matter.  Or  we  may  conclude,  as  some  do,  that 
matter  is  only  a  certain  mode  of  manifestation  of  spirit ; 
which  is  therefore  the  tme  cause.  Or,  regarding  matter  and 
spirit  as  proximate  agencies,  we  may  attribute  all  the  changes 
wrought  in  our  consciousness  to  immediate  divine  power. 
But  be  the  cause  we  assign  what  it  may,  we  are  obliged  to 
suppose  some  cause.  And  we  are  not  only  obliged  to  suppose 
some  cause,  but  also  a  first  cause.  The  matter,  or  spirit,  or 
whatever  we  assume  to  be  the  agent  producing  on  us  these 
various  impressions,  must  either  be  the  first  cause  of  them  or 
not.  If  it  is  the  first  cause,  the  conclusion  is  reached.  If  it 
is  not  the  first  cause,  then  by  implication  there  must  be  a 
cause  behind  it ;  which  thus  becomes  the  real  cause  of  the 
effect.  Manifestly,  however  complicated  the  assumptions,  the 
same  conclusion  must  inevitably  be  reached.  We  cannot 
think  at  all  about  the  impressions  which  the  external  world 
produces  ft?  "°i  ^^^^"ti  fhj^^^'^g  ^^^<*t^  as  caused ;  and  we 
gnnot  carry  out  an  inquiry  o^r\r^m\pfr  flimr  PAiiaafimij  wifli, 

FiretJ[huge. 

i3ut  now  if  we  go  a  step  further,  and  ask  what  is  the jiature 
of  t^  First  Caii^e,  we  are  driven  by  an  inexorable  logic  to 
certam  further  conclusions.  Is  the  First  Cause  finite  or  in- 
finite ?  If  we  say  finite  we  involve  ourselves  in  a  dilemma. 
To  think  of  the  First  Cause  as  finite,  is  to  think  of  it  as 
limited.  To  think  of  it  as  limited,  necessarily  implies  a  con- 
ception of  something  beyond  its  limits  :  it  is  absolutely  im- 
possible to  conceive  a  thing  as  bounded  without  conceiving  a 
region  surrounding  its  boundaries.  What  now  must  we  say  of 
this  region?  jfihe  Firat^Cause^ia -limited,  nnd.fliereconsc- 
quently  lies  something  outside  of  it,  this  something  must  have 
no  FTriit  Cause — ^must  be  uncaused.  But  if  we  admit  that  thera 
c^_  be  something  uncaused,  there  is  no  reason  to  assume  a  cause 
for  anything.  If  beyondTiEat  finite  region  over  which  the  First 
Cause  extends,  there  lies  a  region,  which  we  are  compelled  to 
regard  as  infinite,  over  which  it  does  not  extend— jfwn  ndmit 
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thskt  iy\^r^  ifl  ^n  JB^Tiif/^  iiTiPAiiafd  siuToimding  the  finite  cauaedj 
we  tacitly  abandon  the  hypothesia  of  causation  altogether.  Thus 
it  is  impoaaiblfiJiQ  consider  the^First  Cause  as  finite.  And  if 
it  cannot  be  finite  it  must  be  infinite. 


Another  inference  concerning  the  First  Cause  is  equally 
unavoidable.  It  must  be  independent.  If  it  is  dependent  it 
cannot  be  the  First  Cause ;  lor  that  must  be  the  First 
Cause  on  which  it  depends.  It  is  not  enough  to  say  that  it  is 
partially  independent;  since  this  implies  some  necessity  which 
determines  its  partial  dependence,  and  this  necessity,  be  it 
what  it  may,  must  be  a  higher  cause,  or  the  true  First  Cause, 
which  is  a  contradiction.  But  to  think  of  the  First  Cause  as 
totally  independent,  is  to  think  of  it  as  that  which  exists  in 
the  absence  of  all  other  existence  ;  seeing  that  if  the  presence 
of  any  other  existence  is  necessary,  it  must  be  partially  de- 
pendent on  that  other  existence,  and  so  cannot  be  the  First 
Cause.  Not  only  however  must  the  First  Cftuafi.be. a  form  of 
being  which  has  no  necessaiy  relation  to  any  other  formjsjL. 
bemg,  but  it  can  have  no  necessary  relation  within  itself. 
There  can  be  nothing  in  it  which  determined  changej^TnTd'yet 
aothmg  wldch  prevents  change.  For  if  it  contains  something 
which  imposes  such  necessities  or  restraints,  this  something 
must  be  a  cause  higher  than  the  First  Cause,  which  is  absurd. 
Thus  the  First  Cause  must  be  in  every  sense  perfect,  complete, 
total :  including  within  itself  all  power,  and  transcending  all- 
law.    Or  to  use  the  established  word,  it  must  be  absolute. 

Here  then  respecting  the  nature  of  the  Universe,  we  seem 
committed  to  certain  unavoidable  conclusions.  The  objects 
and  actions  surrounding  us,  not  less  than  the  phenomena  of 
our  own  consciousness,  compel  us  to  ask  a  cause ;  in  our  search 
for  a  cause,  we  discover  no  resting  place  imtil  we  arrive  at  the 
hypothesis  of  a  First  Cause  ;  and  we  have  no  alternative  but 
to  regard  this  First  Cause  as  Infinite  and  Absolute.  These 
are  inferences  forced  upon  us  by  arguments  from  which  there 
appears  no  escape.  It  is  hardly  needful  however  to  show 
those  who  have  followed  thus  far,  how  illusive  are  theee 
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fttsoxiings  and  their  results.  But  that  it  wouid  tax  the 
reader's  patience  to  no  purpose,  it  might  easily  be  proved 
that  the  materials  of  which  the  argument  is  built,  equally 
with  the  conclusions  based  on  them,  are  merely  symbolic  con- 
ceptions of  the  illegitimate  order.  Instead,  however,  of  re- 
peating the  disproof  used  above,  it  will  be  desirable  to  pursue 
another  method ;  showing  the  fallacy  of  these  conclusions  by 

Here  I  cannot  do  better  than  avail  myself  of  the  demonstra- 
tion which  Mr  Mansel,  carrying  out  in  detail  the  doctrine  of 
Sir  William  Hamilton,  has  given  in  his  ''  Limits  of  Beligious 
Thought.'*  And  I  gladly  do  this,  not  only  because  his  mode 
of  presentation  cannot  be  improved,  but  also  because,  writing 
as  he  does  in  defence  of  the  current  Theology,  his  reasonings 
will  be  the  more  acceptable  to  the  majority  of  readers. 

%  13.  Having  given  preliminary  definitions  of  the  First 
Cause,  of  the  Infinite,  and  of  the  Absolute,  Mr  Mansel  says: — 
But  these  three  conceptions,  the  Cause,  the  Absolute,  the 
ite,  aU  equally  indispensable,  do  they  not  imply  contra- 
diction to  each  other,  when  \dewed  in  conjunction,  as  attributes 
of  one  and  the  same  Being  P  A  Cause  cannot,  as  such,  be 
abaolate:  the  Absolute eannot,  as  such,  be  a  cause.  The  cause, 
as  such,  exists  only  in  relation  to  its  effect :  the  cause  is  a 
cause  of  the  effect ;  the  effect  is  an  effect  of  the  cause.  On 
the  other  hand,  the  conception  of  the  Absolute  implies  a  possi- 
ble existence  out  of  all  relation.  We  attempt  to  escape  from 
this  apparent  contradiction,  by  introducing  the  idea  of  succes- 
sion in  time.  The  Absolute  exists  first  by  itself,  and  after- 
wards becomes  a  Cause.  But  here  we  are  checked  by  the 
third  conception,  that  of  the  Infinite.  How  can  the  Infinite 
become  that  which  it  was  not  from  the  first  P  If  Causationis 
apossiblemodeof  existence,  that  which  exists  without  causing 
is  not  infinite ;  that  which  becomes  a  cause  has  passed  beyond 
its  former  limits.''        «        •        • 

^Supposing  the  Absolute  to  become  a  cause,  H  wiU  follow 
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that  it  operates  by  means  of  freewill  and  conscioKsness.  Fat 
a  necessary  cause  cannot  be  conceired  as  absolute  and  infinite. 
If  necessitated  by  something  beyond  itself,  it  is  thereby  limit- 
ed by  a  superior  power ;  and  if  necessitated  by  itself,  it  has  in 
its  own  nature  a  necessary  relation  to  its  effect.  The  act  of 
causation  must  therefore  be  voluntary ;  and  volition  is  only 
possible  in  a  conscious  being.  But  consciousness  again  is 
only  conceivable  as  a  relation.  There  must  bo  a  conscious 
subject,  and  an  object  of  which  he  is  conscious.  The  subject 
is  a  subject  to  the  object ;  the  object  is  an  object  to  the  sub- 
ject ;  and  neither  can  exist  by  itself  as  the  absolute.  This 
difficulty,  again,  may  be  for  the  moment  evaded,  by  distin- 
guishing between  the  absolute  as  related  to  another  and  the 
absolute  as  related  to  itself.  The  Absolute,  it  may  be  said, 
may  possibly  be  conscious,  provided  it  is  only  conscious  of  it- 
jelf.  But  this  alternative  is,  in  ultimate  analysis,  no  less  self- 
destructive  than  the  other.  For  the  object  of  consciousness, 
whether  a  mode  of  the  subject's  existence  or  not,  is  either 
created  in  and  by  the  act  of  consciousness,  or  has  an  existence 
independent  of  it.  In  the  former  case,  the  object  depends 
upon  the  subject,  and  the  subject  alone  is  the  true  absolute. 
In  the  latter  case,  the  subject  depends  upon  the  object,  and 
the  object  alone  is  the  true  absolute.  Or  if  we  attempt  a  third 
hypothesis,  and  maintain  that  each  exists  independently  of  the 
other,  we  have  no  absolute  at  all,  but  only  a  pair  of  relatives ; 
for  coexistence,  whether  in  consciousness  or  not,  is  itself  a 
relation.*' 

"  The  corollary  fixjm  this  reasoning  is  obvious.  Not  only 
is  the  Absolute,  as  conceived,  incapable  of  a  necessary  relation 
to  anything  else ;  but  it  is  also  incapable  of  cimtaining,  by 
the  constitution  of  its  own  nature,  an  essential  relation  with- 
in itself ;  as  a  whole,  for  instance,  composed  c^  parts,  or  as  a 
substance  consisting  of  attributes,  or  as  a  conscious  subject 
in  antithesis  to  an  object.  For  if  there  is  in  the  absolute  any 
principle  of  unity,  distinct  from  the  mere  accumulation  of 
ports  or  attributes,  this  princi|de  alone  is  the  true  absolute. 
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If^  on  t3ie  other  hand,  there  is  no  snch  principle,  then  there  is 
no  absolute  at  all,  but  only  a  plurality  of  relatives.  The 
almost  unanimous  voice  of  philosophy,  in  pronouncing  that 
the  absolute  is  both  one  and  simple,  must  be  accepted  as  the 
voice  of  reason  also,  so  far  as  reason  has  any  voice  in  the 
matter.  But  this  absolute  unity,  as  indifferent  and  contain- 
ing no  attributes,  can  neither  be  distinguished  from  the  multi- 
plicity of  finite  beings  by  any  characteristic  feature,  nor  be 
identified  with  them  in  their  multiplicity.  Thus  we  are  land- 
ed in  an  inextricable  dilemma.  The  Absolute  cannot  be  con- 
ceived as  conscious,  neither  can  it  be  conceived  as  unconscious : 
it  cannot  be  conceived  as  complex,  neither  can  it  be  conceived 
as  simple :  it  cannot  be  conceived  by  difference,  neither  can  it 
be  conceived  by  the  absence  of  difference :  it  cannot  be  iden- 
tified with  the  universe,  neither  can  it  be  distinguished  from 
it.  The  One  and  the  Many,  regarded  as  the  beginning  of 
existence,  are  thus  alike  incomprehensible.'' 

"  The  fundamental  conceptions  of  Rational  Theology  being 
thus  self-destructive,  wo  may  naturally  expect  to  find  the  same 
antagonism  manifested  in  their  special  applications.  *  *  ^ 
How,  for  example,  can  Infinite  Power  be  able  to  do  all  things, 
and  yet  Infinite  Goodness  be  unable  to  do  evil  P  How  can  Li- 
finite  Justice  exact  the  utmost  penalty  for  every  sin,  and  yet 
Infinite  Mercy  pardon  the  sinner  ?  How  can  Infinite  Wisdom 
know  all  that  is  to  come,  and  yet  Infinite  Freedom  be  at  liberty 
to  do  or  to  forbear  P  How  is  the  existence  of  Evil  compatible 
with  that  of  an  infinitely  perfect  Being ;  for  if  he  wills  it,  he 
is  not  infinitely  good;  and  if  he  wills  it  not,  his  will  is 
thwarted  and  his  sphere  of  action  limited  ?'*    •    ♦    * 

"  Let  us,  however,  suppose  for  an  instant  that  these  difficul- 
ties are  surmounted,  and  the  existence  of  the  Absolute  securely 
established  on  the  testimony  of  reason.  Still  we  have  not 
succeeded  in  reconciling  this  idea  with  that  of  a  Cause  :  we 
have  done  nothing  towards  explaining  how  the  absolute  can 
give  rise  to  the  rdative,  the  infinite  to  the  finite.  If  the  con- 
of  causal  activity  is  a  higher  state  than  that  of  qui- 
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escenoe,  the  Absolute,  whether  acting  Yoluntarily  or  inWim* 
tarily,  has  passed  from  a  condition  of  comparative  imperfection 
to  one  of  comparative  perfection  ;  and  therefore  was  not 
originally  perfect.  If  the  state  of  activity  is  an  inferior  state 
to  that  of  qniescencC)  the  Absolute,  in  becoming  a  cause,  -has 
lost  its  original  perfection.  There  remains  only  the  supposi- 
tion that  the  two  states  are  equal,  and  the  act  of  creation  one  of 
complete  indifference.  But  this  supposition  annihilates  the 
unity  of  the  absolute,  or  it  annihilates  itself.  If  the  act  of 
creation  is  real,  and  yet  indifferent,  we  must  admit  the  posai* 
bility  of  two  conceptions  of  the  absolute,  the  one  as  productive^ 
the  other  as  non-productive.  If  the  act  is  not  real,  the  sup- 
position itself  vanishes."     *     *     ♦ 

**  Again,  how  can  the  relative  be  conceived  as  coining  into 
being  ?  If  it  is  a  distinct  reality  from  the  absolute,  it  must  bo 
conceived  as  passing  from  non-existence  into  existence.  But 
to  conceive  an  object  as  non-existent,  is  again  a  self-contradic- 
tion ;  for  that  which  is  conceived  exists,  as  an  object  of  thought, 
in  and  by  that  conception.  "We  may  abstain  from  thinking  of 
an  object  at  all ;  but,  if  we  think  of  it,  we  cannot  but  think  of 
it  as  existing.  It  is  possible  at  one  time  not  to  think  of  an 
object  at  all,  and  at  another  to  think  of  it  as  already  in  being ; 
but  to  think  of  it  in  the  act  of  becoming,  in  the  progress  from 
not  being  into  being,  is  to  think  that  which,  in  the  very 
thought,  annihilates  itself."  •  •  ♦ 

"  To  sum  up  briefly  this  portion  of  my  argument.  The 
conception  of  the  Absolute  and  Infinite,  from  whateyer  side  we 
,/Tiew  it,  appears  encompassed  with  contradictions.  There  is 
a  contradiction  in  supposing  such  an  object  to  exist,  whether 
alone  or  in  conjunction  with  others  ;  and  there  is  a  contradic- 
tion in  supposing  it  not  to  exist.  There  is  a  contradiction  in 
conceiving  it  as  one ;  and  there  is  a  contradiction  in  conceiv- 
ing it  as  many.  There  is  a  contradiction  in  conceiving  it  as 
personal ;  and  there  is  a  contradiction  in  conceiving  it  as  im- 
personaL  It  cannot,  without  contradiction,  be  represented  as 
active ;  nor,  without  equal  contradiction,  be  represented  aa 
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inactiire.    It  cannot  be  conceived  as  the  sum  of  all  existence ; 
nor  yet  can  it  be  oonceiTed  as  a  part  only  of  that  sum." 

1 14.  And  now  what  is  the  bearing  of  these  results  on  the 
question  before  ns  P  Our  examination  of  Ultimate  Religious 
Ideas  has  been  carried  on  with  the  view  of  making  manifest 
some  fundamental  verity  contained  in  them.  Thus  far  how- 
ever we  have  arrived  at  negative  conclusions  only.  Criti- 
cmng  the  essential  conceptions  involved  in  the  different 
orders  of  beliefs,  we  find  no  one  of  them  to  be  logically 
defensible.  Passing  over  the  consideration  of  credibility^  and 
confining  ourselves  to  that  of  conceivability,  we  see  that 
Atheism,  Pantheism,  and  Theism,  when  rigorously  analysed, 
severally  prove  to  be  absolutely  unthinkable.  Instead  of 
disclosing  a  fundamental  verity  existing  in  each,  our  invest* 
igation  seems  rather  to  have  shown  that  there  is  no  fund- 
amental verity  contained  in  any.  To  carry  away  this 
conclusion,  however,  would  be  a  fatal  error;  as  we  shall 
shortly  see. 

Leaving  out  the  accompanying  moral  code,  which  is  in  all 
cases  a  supplementary  growth,  a  relijjrious  creed  is  flefiT^a|ylfl 
as  an  ^  priori  theory  of  the  TJn^y^i^^  The  surrounding 
facts  being  given,  some  fonn'or'ag^cy  is  alleged  which,  in 
the  opinion  of  those  alleging  it,  accounts  for  these  facts.  Be 
it  in  the  rudest  Fetishism,  which  assumes  a  separate  person- 
ality behind  every  phenomenon;  be  it  in  Polytheism,  in 
which  these  personalities  are  partially  generalized ;  be  it  in 
Monotheism,  in  which  they  are  wholly  generalized ;  or  be  it 
in  Pantheinn,  in  which  the  generalized  personality  becomes 
one  with  the  phenomena;  we  equally  find  an  hypothesis 
which  is  supposed  to  render  the  Universe  comprehensible. 
Nay,  even  that  which  is  commonly  regarded  as  the  negation 
of  all  Religion — even  positive  Atheism,  comes  within  the 
definition ;  for  it,  too,  in  asserting  the  self-existence  of  Space, 
Matter,  and  Motion,  which  it  regards  as  adequate  causes  of 
every  appearance,  propounds  an  d  priori  theory  from  which 


44  ULTIMATE   RELIGIOUS   IDEAS. 

it  holds  tbe  facts  to  be  deducible.  Now  every  theory  tacitly 
asserts  two  things:  firstly,  that  there  is  something  to  be 
explained ;  secondly,  that  such  and  such  is  the  explanation. 
Hence,  however  widely  different  speculators  may  disagree  in 
the^lntions  they  give  of  the  same  problem ;  yet  by  iTTir^^*^"" 


^> 


iion  they  "CT^  ^hMt  thftrg  AS  a  prnh^^^  ^  he  golirg^-  Here 
then  is  an  element  which  all  creeds  have  in  common.  Ileli- 
Igions  diametrically  opposed  in  their  overt  dogmas,  are 
J  yet  perfectly  at  one  in  the  tacit  conviction  that  the  exist* 
nee  of  the  world  with  all  it  contains  and  all  which  surrounds 
/it,  ia  a  mystery  ever  pressing  for  interpretation.  On  this 
(  point,  if  on  no  other,  there  is  entire  unanimity. 

Thus  we  come  within  sight  of  that  which  we  seek.  In  the 
last  chapter,  reasons  were  given  for  inferring  that  human 
beliefs  in  general,  and  especially  the  perennial  ones,  contain, 
under  whatever  disguises  of  error,  some  soul  of  truth ;  and 
here  we  have  arrived  at  a  truth  imderlying  even  the  grossest 
superstitions.  We  saw  further  that  this  soul  of  truth  was 
most  likely  to  bo  some  constituent  common  to  conflicting 
opinions  of  the  same  order ;  and  here  we  have  a  constituent 
which  may  be  claimed  alike  by  all  religions.  It  was  pointed 
out  that  this  soul  of  truth  woidd  almost  certainly  be  more 
abstract  than  any  of  the  beliefs  involving  it ;  and  the  truth 
we  have  arrived  at  is  one  exceeding  in  abstractness  the  most 
abstract  religious  doctrines.  In  every  respect,  therefore,  our 
conclusion  answers  to  the  requirements.  It  has  all  the 
characteristics  which  we  inferred  must  belong  to  that  funda« 
mental  verity  expressed  by  religions  in  general. 

That  this  is  the  vital  element  in  all  religions  is  further 
proved  by  the  fact,  that  it  is  the  element  which  not  only  survives 
every  change,  but  grows  more  distinct  the  more  highly  the 
religion  is  developed.  Aboriginal  creeds,  though  pervaded 
by  the  idea  of  personal  agencies  which  are  usually  unseen, 
yet  conceive  these  agencies  tmder  perfectly  concrete  and 
ordinary  forms — class  them  with  the  visible  agencies  of  men 
and  animals ;  and  so  hide  a  vague  perception  of  mystery  in 


T7LTIMATE  RELIGIOUS  IDEAS.  46 

disgoiBes  as  unmyBteTioiis  as  possible.  The  Polytheistic  con- 
eeptioiis  in  their  adyanced  phases,  represent  the  presiding 
perBonalities  in  greatly  idealized  shapes,  existing  in  a  remote 
region,  working  in  snbtle  ways,  and  communicating  with  men 
by  omens  or  throngh  inspired  persons ;  that  is,  the  ultimate 
-  causes  of  things  are  regarded  as  less  familiar  and  compre- 
hensible. The  growth  of  a  Monotheistic  faith,  accompanied 
as  it  is  by  a  denial  of  those  beliefs  in  which  the  divine  nature 
is  assimilated  to  the  human  in  all  its  lower  propeusities,  shows 
us  a  farther  step  in  the  same  direction  ;  and  however  imper- 
fectly this  higher  faith  is  at  first  realized,  we  yet  see  in  altars 
"  to  the  unknown  and  unknowable  God,"  and  in  the  worship 
of  a  God  that  cannot  by  any  searching  be  found  out,  that 
there  is  a  clearer  recognition  of  the  inscrutableness  of  creation. 
Further  developments  of  theology,  ending  in  such  assertions 
as  that  "  a  God  understood  would  be  no  God  at  all,"  and  "  to 
think  that  God  is,  as  we  can  think  him  to  be,  is  blasphemy,'' 
exhibit  this  recognition  still  more  distinctly ;  and  it  pervades 
all  the  cultivated  theology  of  the  present  day.  Thus  while 
other  constituents  of  religious  creeds  one  by  one  drop  away, 
this  remains  and  grows  even  more  manifest ;  and  so  is  shown 
to  be  the  essential  constituent. 

Nor  does  the  evidence  end  here.  Not  only  is  the  omni- 
presence of  something  which  passes  comprehension,  that  most 
abstract  belief  which  is  common  to  all  religions,  which  be- 
comes the  more  distinct  in  proportion  as  they  develope,  and 
which  remains  after  their  discordant  elements  have  been 
mutually  cancelled ;  but  it  is  that  belief  which  the  most  tm- 
sparing  criticifim  of  each  leaves  unquestionable — or  rather 
makes  ever  clearer.  It  has  nothing  to  fear  from  the  most 
inexorable  logic ;  but  on  the  contrary  is  a  belief  which  the 
most  inexorable  logic  shows  to  be  more  profoundly  true  than 
any  religion  supposes.  For  every  religion,  setting  out  though 
it  does  with  the  tacit  assertion  of  a  mystery,  forthwith  pro- 
ceeds to  give  some  solution  of  this  mystery ;  and  so  asserts 
that  it  is  not  a  mystery  passing  human  comprehension.    But 
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an  examination  of  the  solutions  they  severally  propound, 
shows  them  to  bo  uniformly  invalid.  The  analysis  c^  every 
possible  hj'pothcsis  proves,  not  simply  that  no  hyppttie^ia.ia. 
sufficienti  but  that  no  hypothesis  is  even  thinkable.  And 
thus  the  mystery  which  all  religionlTrecognize,  turns  out  to 
bo  a  far  more  transcendent  mystery  than  any  of  them  suspect 
— ^not  a  relative,  but  an  absolute  mystery. 

Here,  then,  is  an  ultimate  religious  truth  of  the  highest 
possible  certainty — a  truth  in  which  religions  in  general  are 
at  one  with  each  other,  and  with  a  philosophy  antagonistio 
to  their  special  dogmas.  And  this  truth,  respecting  which 
there  is  a  latent  agreement  among  all  mankind  from  the 
fetish- worshipper  to  the  most  stoical  critic  of  human  creeds, 
must  be  the  one  we  seek.  If  Beligion  and  Science  are  to  be 
reconciled,  the  basis  of  reconciliation  must  be  this  deepest, 
widest,  and  most  certain  of  all  facts — that  the  Power  whichi 
the  TTniverse  manifests  to  us  is  utterly  inscrutable. 


ijJ^lU 
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g  15,  What  are  Space  and  Time  ?  Two  hj^thescs  are 
current  respecting  them :  the  one  that  they  are  objective,  and 
the  other  that  they  are  subjective — the  one  that  they  are 
external  to,  and  independent  of,  ourselves,  the  other  that 
they  are  internal,  and  appertain  to  our  own  consciousness. 
Let  us  see  what  becomes  of  these  hypotheses  imder  analysis; 

To  say  that  Space  and  Time  exist  objectively,  is  to  say  that 
they  are  entities.  The  assertion  that  they  are  non-entities  is 
self*destructive :  non-entities  are  non-existences;  and  to  allege 
that  non-existences  exist  objectively,  is  a  contradiction  in 
terms.  Moreover,  to  deny  that  Space  and  Time  are  things, 
and  so  by  implication  to  call  them  nothings,  involves  the 
absurdity  that  there  are  two  kinds  of  nothing.  Neither  can 
they  be  regarded  as  attributes  of  some  entity ;  seeing,  not 
only  that  it  is  impossible  really  to  conceive  any  entity  of 
which  they  are  attributes,  but  seeing  further  that  we  cannot 
think  of  them  as  disappearing,  even  if  everything  else  disap- 
peared ;  whereas  attributes  necessarily  disappear  along  with 
the  entities  they  belong  to.  T^na  aa  Space  and  ^*^f|  f^TiTint 
be  either  non-entities,  nor  the  attributes  of  ep^^i^^,  T^ft  ^avQ 
no  choice  but  cQi^pider  them  as  entities.^  But  while,  on 

the  hypothesis  of  their  objectivity.  Space  and  Time  must  be 
classed  as  things,  wfl  ^^<^i  on  experiment,  ihsiji  to  rrprtg^nt 
them  in  thought  gfl  tihlPg*  ^'°  ^rr^p/^oon^i/^  To.be  conceived 
at  aUt  a  t^^g  must  be  conceived  as  having  attributes.    We 
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can  distioguisli  something  from  nothing,  only  by  the  powor 
which  the  Eomething  has  to  act  on  our  consciousness ;  the 
several  affections  it  produces  on  our  consciousness  (or  else  the 
hypothetical  causes  of  them),  we  attribute  to  it,  and  call 
its  attributes;  and  the  absence  of  theao  attributes  is  the 
absence  of  the  terms  in  which  the  something  is  conceived, 
and  involves  the  absence  of  a  conception.  Wbat  now  are  tho 
attributes  of _Sj)ace£  Tho  only  one  which  it  is  possible  for  a 
moment  to  think  of  as  belonging  to  it,  is  that  of  gslaiaiiai,; 
and  to  credit  it  with  this  implies  a  confusion  of  thought. 
For  extension  and  Space  are  converlible  terms  :  by  extension, 
as  we  ascribe  it  to  surrounding  objects,  we  mean  occupancy 
of  Space ;  and  thus  lo  say  that  Space  is  extended,  is  to  say 
that  Space  occupies  Space.  How  we  arc  similarly  unable 
to  assign  any  attriliutc  to  Time,  scarcely  needs  pointing 
out.  Nor  are  Time  and  Space  untbiukablo  as  entities 

only  from  the  abecnce  of  attributes ;  there  is  another  peculi- 
arity, familiar  to  readers  of  metaphysics,  which  equally  ex- 
cludes them  from  tho  category.  All  entities  which  we  actually 
know  as  auch,  are  limited ;  and  even  if  we  suppose  ourselves 
either  to  know  or  to  be  able  to  conceive  some  unlimited 
entity,  we  of  necessity  in  so  classing  it  positively  separate  it 
from  tho  class  of  limited  entities.  But  of  Spoec  and  Time 
we  cannot  assert  either  limitation  or  the  absence  of  limitation- 
We  find  ourselves  totally  unable  to  form  any  mental  image  of 
unbounded  Space ;  and  yet  totally  unable  to  imagine  bounds 
beyond  which  there  is  no  Space.  Similarly  at  the  other 
extreme:  it  is  impossible  to  think  of  a  limit  lo  tho  divisi- 
bility of  Space ;  yet  equally  impossible  to  tuink  of  its  iufinita 
divisibility.  And,  without  stating  them,  it  will  be  seen  that  wo 
labour  under  like  impotencies  in  respect  to  Time.  Thuj^ 

j(Ea.jaumot  conceivo  Space  jind  Time  as  entities,  iind  ana. 
equally  disabled  from  conceiving tliem  as  eitlicr  the  attributes 
of  entities  or  aa  noa-eniitics.  M'e  arc  compelled  to  tliiuk  of 
them  as  existing ;  and  yet  cannot  bring  them  within  those 
conditions  under  which  existences  are  rcpreuentod in  thought. 
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Sliall  we  then  take  re^ge  in  theJTnTitinn  dnrtrinft-P  shal] 
we  Bay  that  Spacejuid  Time  are_  forms  of  thejatfillfict, — "  d 
priori  laws  or  conditions  of  the  conscious  mind"  P  To  do  this 
is  to  escape  from  great  difficulties  by  rushing  into  greater. 
The  proposition  ^vvith  which  Kant's  philosophy  sets  out, 
rerbally  intelligible  though  it  is,  cannot  by  any  eflTort  be 
rendered  into  thought— <»mnot  be  interpreted  into  an  idea 
properly  so  caUed,  but  stands  merely  for  a  pseud-idea.  In 

the  first  place,  to  assert  that  Space  and  Time,  as  we  are  con- 
scious of  them,  are  subjective  conditions,  is  by  implication 
to  assert  that  they  are  not  objectiYC  realities :  if  the  Space 
and  Time  present  to  our  minds  belong  to  the  ego,  then  of 
neccessity  they  do  not  belong  to  the  non-ego.  Now  it  is  abso- 
lutely impossible  to  think  this.  The  very  fact  on  which 
Kant  bases  his  hypothesis — namely  that  our  consciousness  of 
Space  and  Time  cannot  be  suppressed — testifies  as  much ;  for 
that  consciousness  of  Space  and  Time  which  we  cannot  rid 
ourselyes  of,  is  the  consciousness  of  them  as  existing  ob- 
jectively. It  18  useless  to  reply  that  such  an  inability  must 
inevitably  result  if  they  are  subjective  forms.  The  question 
here  is — ^What  does  consciousness  directly  testify  ?  And  the 
direct  testimony  of  consciousness  is,  that  Time  and  Space  are 
not  within  but  without  the  mind ;  and  do  absolutely  independ- 
ent of  it  that  they  cannot  be  conceived  to  become  non-existent 
even  were  the  mind  to  become  non-existent.  Besides 

being  positively  unthinkable  in  what  it  tacitly  denies, 
the  theory  of  Kant  is  equally  imthinkable  in  what  it  openly 
affirms.  It  is  not  simply  that  we  cannot  combine  the  thought 
of  Space  with  the  thought  of  our  own  personality,  and  con- 
template the  one  as  a  property  of  the  other — though  our 
inability  to  do  this  would  prove  the  inconceivableness  of  the 
hypothesis — but  it  is  that  the  hypothesis  carries  in  itself  the 
proof  of  its  own  inconceivableness.  For  if  Space  and  Time 
are  forms  of  thought,  they  can  never  be  thought  of;  since  it 
is  impossible  for  anything  to  be  at  once  the  form  of  thought 
and  the  matter  of  thought.    That  Space  and  Time  are  ob- 
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jects  of  consciousness,  Kant  emphatically  asserts  by  saying 
that  it  is  impossible  to  suppress  the  consciousness  of  them. 
TTaw  f|^pp^  if  thfiy  are  objects  of  consciousness^  can  they  at  the 
"-'^T^'^  time  \^  tionditiM^  of  GQTiy>.iQU5mem  ?  If  Space  an!  Time 
are  the  conditions  under  which  we  thint,  then  when  we  think 
of  Space  and  Time  themselves,  our  thoughts  must  be  uncon- 
ditioned ;  and  if  there  can  thus  be  unconditioned  thoughts, 
what  becomes  of  the  theory  ? 

It  results  therefore  thnt  ^p"^^  "^^  Ti"^^  q^**  wholly  .in- 
comprehensible^ The  immediate  knowledge  which  we  seem 
to  have  of  them,  proves,  when  examined,  to  be  total  ignor- 
ance. While  our  belief  in  their  objective  reality  is  in- 
surmoimtable,  we  are  imable  to  give  any  rational  account 
of  it.  And  to  posit  the  alternative  belief  (possible  to  state 
but  impossible  to  realize)  is  merely  to  multiply  irrationali- 
ties. 

§  16.  Were  it  not  for  the  necessities  of  the  argument,  it 
would  be  inexcusable  to  occupy  the  reader's  attention  with 
the  threadbare,  and  yet  imended,  controversy  respecting  the 
^livj^i^^'^Y  ^f  TTiQff/^t.  Matter  is  either  infinitely  divisible  or 
it  is  not :  no  third  possibility  can  be  named.  Which  of  the 
alternatives  shall  we  accept  ?  •  If  we  say  that  Matter  is  in- 
finitely divisible,  we  commit  ourselves  to  a  supposition  not 
realizable  in  thought.  We  can  bisect  and  re-bisect  a  body, 
and  continually  repeating  the  act  until  we  reduce  its  parts  to 
a  size  no  longer  physically  divisible,  may  then  mentally  con- 
tinue the  process  without  limit.  To  do  this,  however,  is  not 
really  to  conceive  the  infinite  divisibility  of  matter,  but  to  form 
a  symboKc  conception  incapable  of  expansion  into  a  real  one, 
and  not  admitting  of  other  verification.  Really  to  conceive 
the  infinite  divisibility  of  matter,  is  mentally  to  follow  out  the 
divisions  to  infinity ;  and  to  do  this  would  require  infinite 
time.  On  the  other  hand,  to  assert  that  matter  is  not 
infinitely  divisible,  is  to  assert  that  it  is  reducible  to  parts 
which  no  conceivable  power  can  divide ;    and  this  verbal 
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tapppsitioii  oan  no  more  be  represented  in  thought  than  the 
other.  For  each  of  sach  ultimate  parts,  did  they  exist,  must 
haye  an  under  and  an  upper  surface,  a  right  and  a  left  side, 
like  any  larger  fragment.  Now  it  is  impossible  to  imagine 
its  sides  so  near  that  no  plane  of  section  can  be  conceived  be- 
tween them;  and  however  great  bo  the  assumed  force  of 
cohesion,  it  is  impossible  to  shut  out  the  idea  of  a  greater 
force  capable  of  overcoming  it.  So  that  to  human  intelli- 
gence the  one  hypothesis  is  no  more  acceptable  than  the 
other ;  and  yet  the  conclusion  that  one  or  other  must  agree 
with  the  fact,  seems  to  human  intelligence  imavoidable. 

Again,  leaving  this  insoluble  question,  let  us  ask  whether 
substance  has,  in  reality,  anything  like  that  extended  solidity 
which  it  presents  to  our  consciousness.  The  portion  of  space 
occupied  by  a  piece  of  metal,  seems  to  eyes  and  fingers  per- 
fectly filled:  we  perceive  a  homogeneous,  resisting  mass, 
without  any  breach  of  continuity.  Shall  we  then  say  that 
Matter  is  as  actually  solid  as  it  appears  P  Shall  we  say  that 
whether  it  consists  of  an  infinitely  divisible  element  or  of 
ultimate  units  incapable  of  further  divisioD,  its  parts  are 
everywhere  in  actual  contact  ?  To  assert  as  much  entangles 
us  in  insuperable  difficulties.  AVere  Matter  thus  absolutely 
solid,  it  would  be,  what  it  is  not — absolutely  incompressible  ; 
since  compressibility,  implying  the  nearer  approach  of  con- 
stituent parts,  is  not  thinkable  unless  there  is  unoccupied 
space  between  the  parts.  Nor  is  this  all.  It  is  an  estab- 
lished mechanical  truth,  that  if  a  body,  moving  at  a  given 
velocity,  strikes  an  equal  body  at  rest  in  such  wise  that  the 
two  move  on  together,  their  joint  velocity  will  be  but  half 
that  of  the  striking  body.  Now  it  is  a  law  of  which  the 
negation  is  inconceivable,  that  in  passing  from  any  one 
degree  of  magnitude  to  any  other,  all  intermediate  degrees 
must  be  passed  through.  Or,  in  the  case  before  ua,  a  body 
moving  at  velocity  4,  cannot,  by  collision,  be  reduced  to 
velocity  2,  without  passing  through  all  velocities  between  4 
and  2.     But  were  Matter  truly  solid — were  its  units  abso 
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lutely  ineompressiblc  and  in  absolute  contact — this  ^'  law  of 
continuity/'  as  it  is  called,  would  be  broken  in  every  case 
of  collision.  For  when,  of  two  suoh  units,  one  moving  at 
velocity  4  strikes  another  at  rest,  the  striking  unit  must  have 
its  velocity  4  instantaneously  reduced  to  velocity  2;  must 
pass  from  velocity  4  to  velocity  2  without  any  lapse  of  time, 
and  without  passing  through  intermediate  velocities;  must  be 
moving  with  velocities  4  and  2  at  the  same  instant,  whioji  ia 
impossible. 

The  supposition  that  Matter  is  absolutely  solid  being 
imtenable,  there  presents  itself  the  Newtonian  supposition, 
that  it  consists  of  solid  atoms  not  in  contact  but  actrng  on 
each  other  by  attractive  and  repulsive  forces,  varying  with 
the  distances.  To  assume  this,  however,  merely  shifts  the 
difficulty  :  the  problem  is  simply  transferred  from  the  aggre- 
gated masses  of  matter  to  these  hypothetical  atoms.  For 
granting  that  Matter,  as  we  perceive  it,  is  made  up  of  such  dense 
extended  units  surroimded  by  atmospheres  of  force,  the 
question  still  arises — What  is  the  constitution  of  these  units  ? 
Wo  have  no  alternative  but  to  regard  each  of  thera  as  a 
small  piece  of  matter.  Looked  at  through  a  mental  micro- 
scope, each  becomes  a  mass  of  substance  such  as  we  have  just 
been  contemplating.  Exactly  the  same  inquiries  may  be 
made  respecting  the  ports  of  which  each  atom  consists ;  while 
exactly  the  same  difficulties  stand  in  the  way  of  every  answer. 
And  manifestly,  even  were  the  hypothetical  atom  assumed  to 
consist  of  still  minuter  ones,  the  difficulty  would  re-appear  at 
the  next  step ;  nor  could  it  be  got  rid  of  even  by  an  infinite 
series  of  such  assumptions. 

^oscovich's  conception  yet  remains  to  us.  Seeing  that 
Matter  could  not,  as  Leibnitz  suggested,  be  composed  of  un- 
cxtended  monads  (since  the  juxta-position  of  an  infinity  of 
points  having  no  extension,  could  not  produce  that  extension 
which  matter  possesses) ;  and  perceiving  objections  to  the 
view  entertained  by  Newton ;  Boscovich  proposed  an  inter- 
mediate theory,  uniting,  as  he  considered,  the  advantages  of 
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both  and  ayoiding  their  diffictdties.  His  theory  is,  that  the 
ooDstitiients  of  Matter  are  centres  of  force — ^points  without 
dhmensionBy  which  attract  and  repel  each  other  in  suchwise  as 
to  be  kept  at  spedfic  distances  apart.  And  he  argues,  ma- 
thematicalljry  that  the  forces  possessed  by  such  centres  might 
so  Tary  with  the  distances,  that  under  giyen  conditions  the 
centres  would  remain  in  stable  equilibrium  with  definite 
interspaces ;  and  yet^  under  other  conditions,  would  maintain 
larger  or  smaller  interspaces.  This  speculation  howeyer, 
ingeniously  as  it  is  ehtborated,  and  eluding  though  it  does 
yarious  difficulties,  posits  a  proposition  which  cannot  by  any 
effi>rt  be  represented  in  thought :  it  escapes  all  the  inconceiv- 
abilities above  indicated,  by  merging  them  in  the  one 
inconceivability  with  which  it  sets  out.  A  centre  of  force 
abecdutely  without  extension  is  unthinkable:  answering  to 
these  words  we  can  form  nothing  more  than  a  symbolic  con- 
ception of  the  illegitimate  order.  The  idea  of  reedstance 
cannot  be  separated  in  thought  from  the  idea  of  an  extended 
body  whioh  offers  resistance.  To  suppose  that  central  forces 
can  reside  in  points  not  infinitesimally  small  but  occupying 
no  space  whatever — ^points  having  position  only,  with  nothing 
to  mark  their  position — points  in  no  respect  disttnguishable 
from  the  surrounding  points  that  are  not  centres  of  force ; — ^to 
suppose  this,  is  utterly  beyond  human  power. 

Here  it  may  possibly  be  said,  that  though  all  hypotheses 
respecting  the  constitution  of  Matter  commit  us  te  inconceiv- 
able conclusions  when  logically  developed,  yet  we  have 
reason  to  think  that  one  of  them  corresponds  with  the  fact. 
Though  the  conception  of  Matter  as  consisting  of  dense  indi* 
visible  units,  is  symbolic  and  incapable  of  being  completely 
thought  outy  it  may  yet  be  supposed  to  find  indirect  verifica- 
tion in  the  truths  of  chemistry.  These,  it  is  argued,  necessi- 
tate the  belief  that  Matter  consists  of  particles  of  specific 
weights,  and  therefore  of  specific  sizes.  The  general  law  of 
definite  proportions  seems  impossible  on  any  other  condition 

than  the  existence  of  ultimate  atoms ;  and  though  the  com* 
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bluing  weights  of  the  respective  elements  arc  termed  by 
chemists  their  "  equivalents/'  for  the  purpose  of  avoiding  a 
questionable  assumption,  we  are  tmable  to  think  of  the  combina- 
tion of  such  definite  weights,  without  supposing  it  to  take 
place  between  definite  numbers  of  definite  particles.  And 
thus  it  would  appear  that  the  Newtonian  view  is  at  any  rate 
preferable  to  that  of  Boscovich.  A  disciple  of  Bosco- 

vichy  however,  may  reply  that  his  master's  theory  is  in- 
volved in  that  of  Newton ;  and  cannot  indeed  be  escaped. 
'' Whaty"  he  may  ask,  '^is  it  that  holds  together  the  parts 
of  these  ultimate  atoms?"  ''A  cohesive  force,"  his  oppo- 
nent must  answer.  ''  And  what,"  he  may  continue,  '*  is  it 
that  holds  together  the  parts  of  any  fragments  into 
which,  by  sufficient  force,  an  ultimate  atom  might  be 
broken?"  Again  the  answer  must  be— a  cohesive  force. 
"  And  what,"  he  may  still  ask,  ''  if  the  ultimate  atom  were, 
as  we  can  imagine  it  to  be,  reduced  to  parts  as  small  in  pro- 
portion to  it,  as  it  is  in  proportion  to  a  tangible  mass  of 
matter — what  must  give  each  part  the  ability  to  sustain  itself, 
and  to  occupy  space  P  "  Still  there  is  no  answer  but — a  cohe- 
sive force.  Canx-lhoj^rocess  in  thought  as  far  as  we  may. 
until  the  extension  of  the  jgarts  is  less  than  can  be  ™figin^i 
we  still  iiaaBot  escapa  tha  .^din^Qn  .of  foxfi^i^  bjL.srlucl)uthe 
extension  is  upheld;,  and.. WQ.  can  find  no  limit  until  jqec 
^rive  at,  thft  rnnr^ptin]K..of  Cfialjfia.gLforcc  withoiiLimx 

Qxteofiion. 

Matter  then,  in  its  ultimate  nature,  is  as  absolutely  incom- 
prehensible as  Space  and  Time.  Frame  what  suppositions  we 
may,  we  find  on  tracing  out  their  implications  that  they  leave 
us  nothing  but  a  choice  between  opposite  absurdities. 

§  17.  A  body  impelled  by  the  hand  is  clearly  perceived  to 
move,  and  to  move  in  a  definite  direction :  there  seems  at  first 
sight  no  possibility  of  doubting  that  its  motion  is  real,  or  that 
it  is  towards  a  given  point.  Yet  it  is  easy  to  show  that  we 
not  only  may  be,  but  usually  are,  quite  wTong  in  both  these 
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judgments.  Here,  for  instance,  is  a  ship  which,  for  simpli- 
'City's  sake,  we  will  suppose  to  be  anchored  at  the  eqnatof 
with,  her  head  to  the  West.  When  the  captain  walks  from 
stem  to  stem,  in  what  direction  does  ho  move  P  East  is  the 
obvioQS  answer — an  answer  which  for  the  moment  may  pass 
without  criticism.  But  now  the  anchor  is  heaTed,  and  the 
vessel  saQs  to  the  West  with  a  velocity  equal  to  that  at  which 
the  captain  walks.  In  what  direction  does  he  now  move 
when  he  goes  from  stem  to  stemP  You  cannot  say  East,  for 
the  vessel  is  carrying  him  as  fast  towards  the  West  as  he 
walks  to  the  East ;  and  you  cannot  say  West  for  the  converse 
reason.  In  respect  to  surrounding  space  he  is  stationary ; 
though  to  all  on  board  the  ship  he  seems  to  be  moving.  But 
now  are  we  quite  sure  of  this  conclusion  P — ^Is  he  really  station- 
ary P  When  we  take  into  account  tho  Earth's  motion  round 
its  axis,  we  find  that  instead  of  being  stationary  he  is  travel- 
ling at  the  rate  of  1000  miles  per  hour  to  the  East ;  so  that 
neither  the  perception  of  one  who  looks  at  him,  nor  the  infer- 
ence of  one  who  allows  for  the  ship's  motion,  is  anything  like 
the  truth.  Nor  indeed,  on  further  consideration,  shall  we  find 
this  revised  conclusion  to  be  much  better.  For  wo  have  for-. 
gotten  to  allow  for  the  Earth's  motion  in  its  orbit.  This 
being  some  68,000  miles  per  hour,  it  follows  that,  assuming 
the  time  to  be  midday,  he  is  moving,  not  at  the  rate  of  1000 
miles  per  hour  to  the  East,  but  at  the  rate  of  67,000  miles  per 
hour  to  the  West.  Nay,  not  even  now  have  we  discovered 
the  true  rate  and  the  true  direction  of  his  movement.  With 
the  Earth's  progress  in  its  orbit,  we  have  to  join  that  of  the 
whole  Solar  system  towards  the  constellation  Hercules ;  and 
when  we  do  this,  we  perceive  that  ho  is  moving  neither  East 
nor  West,  but  in  a  line  inclined  to  the  plane  of  the  Ecliptic, 
and  at  a  velocity  greater  or  less  (according  to  the  time  of  tho 
year)  than  that  above  named.  To  which  let  us  add,  that 
were  the  dynamic  arrangements  of  our  sidereal  system  fuUy 
known  to  us,  we  should  probably  discover  tho  direction  and 
rate  of  his  actual  movement  to  differ  considerably  even  from 
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theeo.  How  illusiTO  aro  our  ideas  of  Motion,  ia  thus  made 

sufficiently  maniiest.  Tbat  vhich  seems  moving'  proves  to  be 
statioDarT ;  that  which  seems  stationary  proves  to  be  moving; 
while  that  which  we  coaclade  to  be  going  rapidly  in  one 
direction,  tuma  out  to  be  going  much  more  rapidly  in  the 
opposite  direction.  And  so  we_are  taught  that  what  we  are 
coQHcious  of  is  not  tho  reul  motion  of  any  object.  pitTipr  in  itjt 
rat«  or  direction ;   but  merely  jts  ginh'nn  im  mcjiKiirfifl  fmTn  nn 

n'WlgTl'»ljgg:'litiftn eithpr    tll"   pnaitinn   ivaf.iiranl.TBa  nni-iipy  of 

spme^oUieE.  Yet  in  this  verj'  process  of  concluding  tliat  the 
motions   we  perceive  arc  not  the  real  motions,  w  jaritiy 

ive  judgments  concenung  a  body's  course  or  velocity,  we  take 
for  granted  that  there  ia  an  actuiil  course  and  an  actual 
velocity — we  take  for  granted  that  there  are  fixed  points  in 
space  with  respect  to  which  all  motions  are  absolute ;  and  we 
find  it  impossible  to  rid  ourselves  of  this  idea.  Nevertheless, 
absolute  motion  cannot  even  he  imagined,  much  less  known. 
Motion  as  taking  place  apart  from  those  limitations  of  space 
which  we  habitually  associate  with  it,  ia  totally  unthinkable. 
For  motion  ia  change  of  place ;  but  in  unlimited  space,  ehitngo 
of  place  is  inconceivable,  because  place  itself  is  inconceivable. 
Place  can  be  conceived  only  by  reference  to  other  placM;  and 
in  the  absence  of  objects  dispersed  through  space,  a  place 
could  be  conceived  only  in  relation  lo  the  limit**  of  space ; 
whence  it  follows  that  in  unlimited  space,  place  cannot  be 
conceived — all  places  must  be  equidistant  from  boundaries 
that  do  not  exist.  Thus  while  we  are  obliged  to  think  that 
there  is  an  absolute  motion,  we  find  absolute  motion  incom- 
prehensible. 

Another  insuperable  difiiculty  presents  itself  when  wo 
contemplate  the  transffjr  n^  TVt""tir.n  Habit  blinds  us  to  the 
marvelousnesa  of  this  phenomenon.  Familiar  with  the  fact 
fW>m  childhood,  we  see  nothing  remarkable  in  the  ability  of  a 
moving  thing  to  generate  movoment  in  a  "thing  that  it- 
stationary.     It  is,  however,  impossible  to  understand  it.    «■ 
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wliat  ree{>ectdoes  a  body  after  impact  differ  from  itself  before 
impact?    What  is  this  added  to  it  which  does  not  sensibly 
a&ct  any  of  its  properties  and  yet  enables  it  to  traverse 
space  P    Here  is  an  object  at  rest  and  here  is  the  same  object 
moving.    In  the  one  state  it  has  no  tendency  to  change  its 
place ;  but  in  the  other  it  is  obliged  at  each  instant  to  assume 
a  new  position.     What  is  it  which  wiU  for  ever  go  on  pro- 
ducing this  effect  without  being  exhausted  P  and  how  does  it 
dwell  in  the  object  P     The  motion  you  say  has  been  com- 
municated.    But  howP  —  What  has  been  communicated  P 
The  striking  body  has  not  transferred  a  thing  to  the  body 
struck ;  and  it  is  equally  out  of  the  question  to  say  that  it 
has  transferred  an  attribute.    What  then  has  it  transferred  P 
Once  more  there  is  the  old  puzzle  concerning  the  connexion 
between  Motion  and  Best.     We  daily  witness  the  gradual 
retardation  and  final  stoppage  of  things  projected  &om  the 
hand  or  otherwise  impelled ;   and  we  equally  often  witness 
the  change  from  Rest  to  Motion  produced  by  the  application 
of  fbroe.    But  truly  to  represent  these  transitions  in  thought, 
we  fix^d  impossible.    For  a  breach  of  the  law  of  continuity 
seems  necessarily  involved ;  and  yet  no  breach  of  it  is  con- 
ceivable.   A  body  travelling  at  a  given  velocity  cannot  be 
brought  to  a  state  of  rest,  or  no  velocity,  without  passing 
through  all  intermediate  velocities.    At  first  sight  nothing 
seems  easier  than  to  imagine  it  doing  this.    It  is  qidte  possi- 
ble to  think  of  its  motion  as  dimimshing  insensibly  until 
it  becomes  infinitesimal ;   and  many  wiU  think  equally  possi- 
ble to  pass   in  thought  from    infinitesimal  motion  to  no 
motion.    But  thifl,Ja^jm  eiTfit>     MentrftUy  follow  out  the   ^ 
decr^aing  vetocity  as  long  as  vou  xAi 
remains  some  velociti^Z    Halve  and  again  halve  the  late  of 


movement  for  ever,  yet  movement  still  exists ;  and  the  small- 
est movement  is  separated  by  an  impassable  gap  from  no 
movement.  As  something,  however  minute,  is  infinitely 
great  in  comparison  with  nothing ;  so  is  even  the  least  con- 
ceivable motion^  infinite  as  compared  with  rest.  The 
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conyerse  perplexities  attendant  on  the  transition  from  Best  to 
Motion,  need  not  be  specified.  ThesOi  equally  with  the  forego- 
ing, show  us  that  though  we  are  obliged  to  think  of  such 
changes  as  actually  occurring,  their  occurrence  cannot  be 
realized. 

Thus  neither  when  considerod  in  connexion  with  Bpace, 
nor  when  considered  in  connexion  with  Matter,  nor  when 
considered  in  connexion  with  Rest,  do  wo  find  that  Motion  is 
truly  cognizable.  All  efforts  to  understand  its  essential 
nature  do  but  bring  us  to  alternative  impossibilities  of 
thought. 

• 

§  18.  On  lifting  a  chair,  the  force  exerted  we  regard  as 
equal  to  that  antagonistic  force  called  the  weight  of  the 
chair ;  and  we  cannot  think  of  these  as  equal  without  think- 
ing of  them  as  like  in  kind ;  since  equality  is  conceivable  only 
between  things  that  are  connatural.  The  axiom  that  action 
and  reaction  aro  equal  and  in  opposite  directions,  commonly 
exemplified  by  this  very  instance  of  muscular  effort  versus 
weight,  cannot  be  mentally  realized  on  any  other  condition. 
Yet,  contrariwise,  it  is  incredible  that  the  force  as  existing  in 
the  chair  really  resembles  the  force  as  present  to  our  minds. 
It  scarcely  needs  to  point  out  that  the  weight  of  the  chair 
produces  in  us  various  feelings  according  as  we  support  it  by  a 
single  finger,  or  the  whole  hand,  or  the  leg ;  and  hence 
to  argue  that  as  it  cannot  be  like  all  these  sensations  there  is 
no  reason  to  believe  it  like  any.  It  suffices  to  remark  that 
since  the  force  as  known  to  us  is  an  affection  of  consciousness, 
we  cannot  conceive  the  force  existing  in  the  chair  under  the 
same  form  without  endowing  the  chair  with  consciousness. 
So  that  it  is  absurd  to  think  of  Force  as  in  itself  like^  oiir_ 
sensatioELof  it^.  and  yet  neoessary  so  to~lHmKJbr^£^tfwe 
realize  it  in  consciousness  at  all. 

Hgg^-ftgfliin*  ,can  .wa.jaadetatond  thpi.^coimexioa  between 

^FOToejjidLJfettel-?    Jtfatter-isJqiownjto^  only  through ite. 

manifestations  of  Force  :  quir.ultimata^est  of  Matter  isiihe 
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to  resist:  abstract  its  resistance  and  there  remains 


nothing  but  empty  extension.  Yet,^on  the  other  hand,  resist- 
ance is  equally  unthinkable  apart  from  Matter — apart  from 
something  extended.  Kot  only,  as  pointed  out  some  pages 
back,  are  centres  of  force  devoid  of  extension  unimaginable  ; 
but,  as  an  ineyitable  corollary,  we  cannot  imagine  either 
extended  or  imextended  centres  of  force  to  attract  and  repel 
other  such  centres  at  a  distance,  without  the  intermediation 
of  some  kind  of  matter.  We  have  here  to  remark,  what 
could  not  without  anticipation  be  remarked  when  treating  of 
Matter,  that  the  hypothesis  of  Newton,  equally  with  that  of 
Boscovich,  is  open  to  the  charge  that  it  supposes  one  thing  to 
act  upon  another  through  a  space  which  is  absolutely  empty 
— a  supposition  which  cannot  be  represented  in  thought. 
This  charge  is  indeed  met  by  the  introduction  of  a  hypotheti- 
cal fluid  existing  between  the  atoms  or  centres.  But  the 
problem  is  not  thus  solved :  it  is  simply  shifted,  and  re-appears 
when  the  constitution  of  this  fluid  is  inquired  into.  How 

impossible  it  is  to  elude  the  difficulty  presented  by  the  transfer 
of  Force  through  space,  is  best  seen  in  the  case  of  astronomical 
forces.    The  Sun  acts  upon  us  in  such  way  as  to  produce  the  ^ 

sensations  of  light  and  heat ;  and  we  have  ascertained  that  |^ 

between  the  cause  as  existing  in  the  Sun,  and  the  efiect  as  "^^ 
experienced  on  the  Earth, .  a  kpse  of  about  eight  minutes  u\) 
occurs :  whence  unavoidably  result  in  us,  the  conceptions  of 
both  a  'force  and  a  motion.  So  that  for  the  assumption  of  a 
lumini&rous  ether,  there  is  the  defence,  not  only  that  the 
exercise  of  force  through  95,000,000  of  miles  of  absolute 
vacuum  is  inconceivable,  but  also  that  it  is  impossible  to  con- 
ceive motion  in  the  absence  of  something  moved.  Similarly 
in  thj  case  of  gravitation.  Newton  described  himself  as 
unable  to  think  that  the  attraction  of  one  body  for  another  at 
a  distance,  could  be  exerted  in  the  absence  of  an  intervening 
medium.  But  now  let  us  ask  how  much  the  forwarder  we 
are  if  an  intervening  medium  be  assumed.  This  ether  whose 
iDdulations  according  to  the  received  hypothesis  constitute 
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heat  and  light,  and  which  is  the  Tehicle  of  gravitation — how 
is  it  constituted  ?  Wc  must  reg&rd  it,  in  the  way  th&t  phj- 
aiuistfi  do  regard  it,  as  composed  of  atoms  which  attract  and 
repel  each  other — LnHnitestmol  it  may  be  in  comparison  with 
those  of  ordinary  matter,  but  Blill  etoma.  And  remembering 
that  this  ether  is  imponderable,  vro  are  obliged  to  conclude 
that  the  ratio  between  the  interspaces  of  these  atoms  and  tlte 
atoms  themselves,  is  incommcnsurably  greater  than  the  like 
ratio  in  ponderable  matter ;  else  the  densities  could  not  be 
incommensurable.  Tng'^'^l  tiicn^of  a.  direct  actioo^by  tlie_3>m 
upon  the  Eartb  without  anything  in  terTcning,  we  have  to 
conceive    the    Sun's    aftion   prnpagatfiH     thmiigh    a  maf^^^im 

Spaces  as  are  the  Sun  flfli^  "pm-th  jwrnpi^ff^  pith  tl^g  HffJT" 
between  thaia.:  we  have  to  conceive  these  infinitesimal  molo- 
CuIm  acting  on  each  other  through  absolutely  -vacant  spaces 
which  are  immense  in  comparison  with  their  own  dimensions. 
How  is  this  conception  easier  than  tho  other  ?  Wo  still  have 
mentally  to  represent  a  body  as  acting  whero  it  is  not,  and  in 
the  absence  of  anything  by  which  its  action  may  be  transfer- 
red ;  and  what  matters  it  whether  this  takes  place  on  a  large 
or  a  small  scale  ?  We  see  therefore  that  the  exercioe  of 

Force  is  altogether  unintelligible.  Wa  cannot  imagine  it 
except  through  the  instrumentality  of  something  having 
extension ;  and  yet  when  we  have  assumed  this  something, 
we  find  the  perplexity  is  not  got  rid  of  but  only  postponed, 
Wa  are  obliged  to  conclude  that  matter,  whether  ponderable 
or  imponderable,  and  whether  aggregated  or  in  its  bypotheti 
cal  units,  acts  upon  matter  through  absolutely  vacant  space  j 
and  yet  this  conclusion  is  positively  unthinkable. 

Again,  Light,  Heat,  Gravitation  and  all  central  forocS,  vary 
inversely  as  the  squares  of  tLo  distances ;  and  physicists  in 
their  investigations  assume  that  the  units  of  matter  act  upon 
each  other  according  to  the  same  law — an  assumption  which 
indeed  they  are  obliged  to  malie ;  since  this  law  is  not  simply 
an  empirical  one,  but  one  deducible  mathematically  from 
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ndations  of  fpaoe— <me  of  whioli  the  negation  is  inconceiTable. 
But  noW|  in  anj  man  of  matter  which  is  in  internal  eqoilib- 
rimn,  what  must  follow  ?  The  attractions  and  repulsions  of 
the  ocmstitiieat  atoms  are  balanced.  Being  balanoed,  the 
atoms  remain  at  their  present  distances ;  and  the  mass  of 
matter  neither  expands  nor  contracts.  But  if  the  forces 
with  idskStk  two  adjacent  atoms  attract  and  repel  each  other 
both  YBXj  inTBTsely  as  the  squares  of  the  distances,  as  they 
must;  andif  they  aJre  in  equilibrium  at  their  present  distances, 
as  they  are;  then,  necessarily,  they  will  be  in  equilibrium  at  aU 
other  distances.  Let  the  atoms  be  twice  as  far  apart,  and 
their  attractions  and  repulsions  will  both  be  reduced  to  one 
fourth  of  their  present  amounts.  Let  them  be  brought 
within  half  the  distance,  and  their  attractions  and  repulsions 
will  both  be  quadrupled.  Whence  it  follows  that  this  matter  I 
will  as  readily  as  not  assume  any  other  density;  and  can] 
offer  no  resistance  to  any  external  agents.  Tbua  we  are/ 
obliged  to  say  that  these  antagonist  molecular  forces  do  not 
both  Tary  inversely  as  the  squares  of  the  distances,  which  is 
unthinkaUe ;  or  else  that  matter  does  not  possess  that  attri- 
bute of  resistance  by  which  alone  we  distinguish  it  from 
empty  space,  which  is  absurd. 

Wlui$,  the^  it  is  impossible  to  form  any  idea  ef-Foree 
in  ibsdU,  it  is  equally  impossible  to  comprehend  either  its 
modfijofexex^^,  or  its  law  of  variation. 

S  19.  Turning  now  from  the  outer  to  the  inner  world,  let 
us  contemplate,  not  the  agencies  to  which  we  ascribe  our 
subjective  modifications,  but  the  subjective  modifications 
themselves.  These  constitute  a  series.  Difficult  as  we  find 
it  distinctiy  to  separate  and  individualize  them,  it  is  neverthe- 
less beyond  question  *>i«»>^  af^f/>«  of  i^nHnmi^y^Tlfya  nrmir  in 


Is  this  chain  of  states  of  consciousness  infinite  or  finite  ? 
We  cannot  say  infinite ;  not  only  because  we  have  indirectiy 
reached  the  conclusion  that  there  was  a  period  when  it  com- 
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mencedi  but  also  because  all  infinity  is  inconceivable  —  JEtn 
'  jifiiute  aeries  included.  We  cannot  say  finite ;  for  we  Have 
no  knowledge  of  either  of  its  ends.  Go  back  in  memory  as 
far  as  we  may,  we  are  wholly  unable  to  identify  our  first 
states  of  consciousness:  the  perspective  of  our  thoughts 
vanishes  in  a  dim  obscurity  where  we  can  make  out  nothing. 
Similarly  at  the  other  extreme.  We  have  no  immediate 
knowledge  of  a  termination  to  the  series  at  a  future  time ;  and 
we  cannot  really  lay  hold  of  that  temporary  termination  of 
the  series  reached  at  the  present  moment.  For  the  state  of 
consciousness  recognized  by  us  as  our  last,  is  not  truly  our 
last.  That  any  mental  afiection  may  be  contemplated  as  one 
of  the  series,  it  must  be  remembered — represented  in  thought, 
not  presented.  The  truly  last  state  of  consciousness  is  that 
which  is  passing  in  the  very  act  of  contemplating  a  state 
just  past — that  in  which  wo  arc  thinking  of  the  one  before  as 
the  last.  So  that  ihe  proximate  (^r\^  nf  tha^chnin  pliidanns, 
as  well  as  the  rcmatfijQud. 

"  But,"  it  may  be  said,  "  though  we  cannot  directly  know 
consciousness  to  be  finite  in  duration,  because  neither  of  its 
limits  can  be  actually  reached ;  yet  wo  can  very  well  conceive 
it  to  be  so."  No  :  not  even  tliis  is  true.  In  the  first  place, 
we  cannot  conceive  the  terminations  of  that  conscijousness 
which  alone  we  really  know — our  own — any  more  than  wc 
can  ^f^rceive  its  terminations.  For  in  truth  the  two  acts  are 
hero  one.  In  either  case  such  terminations  must  be,  as  above 
said,  not  presented  in  thought,  but  represented ;  and  they 
must  be  represented  as  in  the  act  of  occurring.  Now  to 
represent  the  termination  of  consciousness  as  occurring 
m  ourselves,  is  to  think  of  ourselves  as  contemplating  the 
cessation  of  the  last  state  of  consciousness ;  and  this  implies 
a  supposed  continuance  of  condciousness  after  its  last 
state,  which  is  absurd.  In  the  second  place,  if  wo  regard 
the  matter  objectively  —  if  wo  study  the  phenomena  as 
occurring  in  othera,  or  in  the  abstract,  we  are  equally  foiled. 
Consciousness  implies  perpetual  change  and  the  perpetual 
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establishment  of  relations  between  its  successive  phases.  To 
be  known  at  all,  any  mental  affection  must  be  known  as  such  or 
such — as  like  these  foregoing  ones  or  unlike  those :  if  it  is  not 
thought  of  in  connexion  with  others — not  distinguished  or 
identified  by  comparison  with  others,  it  is  not  recognized — is 
not  a  state  of  consciousness  at  alL  A  last  state  of  conscious- 
ness, then^  like  any  other,  can  exist  only  through  a  percep- 
tion of  its  relations  to  preyious  states.  But  such  perception  of 
its  relations  must  constitute  a  state  later  than  the  last,  which 
is  a  contradiction.  Or  to  put  the  difficulty  in  another  form : — 
If  ceaseless  change  of  state  is  the  condition  on  which  alone 
consciousness  exists,  then  when  the  supposed  last  state 
has  been  reached  by  the  completion  of  the  preceding  change, 
change  has  ceased ;  therefore  consciousness  has  ceased ;  there- 
fore the  supposed  last  state  is  not  a  state  of  consciousness  at 
all ;  therefore  there  can  be  no  last  state  of  consciousness.  In 
shorty  the  perplexity  is  like  that  presented  by  the  relations  of 
Motion  and  Rest.  As  we  found  it  was  impossible  really  to 
conceive  Rest  becoming  Motion  or  Motion  becoming  Rest ;  so 
here  we  find  it  is  impossible  really  to  conceive  either  the 
beginning  or  the  ending  of  those  changes  which  constitute 
CDnsciousness. 
HencCy  whilo  weare.iinablo  G^ihev  ie^  believe  jor.iaxQnceii:a. 

that_^§M3nj3jia^^  equally 

unable  either  to  know  it  ^  finite,  or  to  conceive  it  as  finite. 

§  20.  Nor  do  we  meet  with  any  greater  success  when,  in- 
stead of  the  extent  o£cQ]Q^ousness,  we  consider  its_substance. 
The  question — ^What  is  this  that  thinks  ?  admits  of  no  better 
solution  than  the  question  to  wliicli  we  have  just  found  none 
but  inconceivable  answers. 

The  existence  of  each  individual  as  known  to  himself,  has 
been  always  held  by  mankind  at  large,  the  most  incontro- 
vertible of  truths.  To  say — "  I  am  as  sure  of  it  as  I  am  sure 
that  I  exist,"  is,  in  common  speech,  the  most  emphatic  ex- 
preision  of  certainty.     And  this  fact  of  personal  cxistenct^ 
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testified  to  by  the  universal  conaciouaoeBs  of  men,  bus  been 
made  the  baaU  of  sundry  philoBophies ;  whence  may  be  drawn 
tho  inference,  that  it  ia  held  by  thinkers,  as  well  aa  by  thf 
vulgar,  to  be  beyond  all  facts  tmqu»tionable, 

Belief  in  tbe  reality  of  self,  is,  indeed,  a  belief  whicb 
liypotheeds  enables  us  to  escape.  Wbat  shall  we  say  of  thi 
Buccesaive  impressions  and  ideas  which  constitute  conscioi 
ncs8  P  Shall  we  say  that  they  are  the  aflections  of  somethi 
called  mind,  whici,  as  being  the  subject  of  them,  is  the  real 
ego  f  If  wo  say  this,  wo  manifestly  imply  that  the  e^o  is  an 
entity.  Shall  we  assert  that  these  impressions  and  ideas  ore  not 
the  mere  superficial  changes  wrought  on  some  thinking  sub- 
stance, but  are  themselves  the  verj'  body  of  this  substance — 
aro  severally  the  modified  forms  which  it  from  moment  to 
moment  assumes  ?  This  hj'pothesis,  equally  with  the  fore- 
going, implies  that  the  individual  exists  aa  a  permanent  and 
distinct  being  ;  since  modifications  necessarily  involve  some- 
thing modified.  Shall  we  then  betake  ourselves  to  the  sceptic's 
position,  and  argue  that  we  know  nothing  more  than  our  im- 
pressions and  ideas  themselves — that  these  are  to  us  the  only 
existences ;  and  that  the  personality  said  to  imderUe  them  is  a 
mere  fiction  ?  Wc  do  not  eveu  thus  escape  ;  since  this  pro- 
position, verbally  intelligible  but  really  unthinkable,  itself 
makes  the  assumption  which  it  professes  to  repudiate.  For 
how  can  consciouanesa  be  wholly  resolved  into  impressions  and 
ideas,  when  an  impression  of  necessity  implies  something  im- 
pressed ?  Or  again,  how  can  the  sceptic  who  has  decomposed 
his  oonacionaness  into  imprcaeioua  and  ideas,  explain  the  fait 
that  he  considera  them  as  hia  impressions  and  ideas  ?  Or 
once  more,  if,  as  he  must,  he  admits  that  he  has  an  impression 
of  his  personal  existence,  what  warrant  can  he  show  for  re- 
jecting this  impressioa  aa  unreal  while  he  accepts  all  his  other 
impressions  as  real  ?  Unless  he  can  give  satisfactory  answers 
to  these  queries,  which  he  cannot,  he  must  abandon  his  con- 
clusiona;  and  must  admit  the  reality  of  tho  individual  mind. 

But  now,  unavoidable  as  is  this  belief— eatsbliahed  thoi 
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it  ia  not  only  hy  the  aoBent  of  mankind  at  large^  endorsed  by 
dhen  philosqpbersi  bat  by  the  suicide  of  the  sceptical  arga- 
meat — ^it  is  yet  a  belief  admittrngof  no  justification  by  reason : 
nay,  indeed,  it  is  a  belief  which  reason,  when  pressed  for  a 
distinct  answer^  rejects.    One  of  the  most  recent  writers  who 
has  touched  upon  this  question — Mr  Hansel — does  indeed 
contend  that  in  the  consciousness  of  self,  we  have  a  piece  of 
real  knowledge.    The  yatidity  of  immediate  intuition  he 
holds  in  this  case  unquestionable:    remarking  that  ''let 
system-makers  say  what  they  will^  the  unsophisticated  sense 
of  mankind  refuses  to  acknowledge  that  mind  is  but  a  bundle 
of  states  of  consciousness,  as  matter  is  (possibly)  a  bundle  of 
sensible  qualities.''     On  which  position  the  obvious  comment 
is,  that  it  does  not  seem  altogether  a  consistent  one  for  a 
Eantist,  who  pays  but  small  respect  to  *'  the  unsophisticated 
sense  of  mankind  *'  when  it  testifies  to  the  objectiyity  of  space. 
Passixig  over  this,  however,  it  may  readily  be  shown  that  a 
cognition  of  self,  properly  so  called,  is  absolutely  negatived 
by  the  laws  of  thought.     The  fundamental  condition  to  all 
consciousness,  emphatically  insisted  upon  by  Mr  Mansel  in 
common  with  Sir  William  Hamilton  and  others,  is  the  anti- 
thesis of  subject  and  object.     And  on  this  ''  primitive  dualism 
of  consdousnessy"  "  from  which  the  explanations  of  philosophy 
must  take  their  start,"  Mr  Mansel  founds  his  refutation  of  the 
Gennan  absolutists.    But  now,  what  is  the  corollary  from  this 
doctrine^  as  bearing  on  the  consciousness  of  self?    The  mental 
act  in  which  self  is  known,  impUes,  like  every  other  mental 
act,  a  perceiving  subject  and  a  perceived  object.    If,  then,  the 
object  peroeived  is  self,  what  is  the  subject  that  perceives  P  or 
if  it  is  the  true  self  which  thinks,  what  other  self  can  it  be 
that  is  thought  of?    dearly,  a  true  cognition  of  self  implies 
a  state  ia  which  the  knowing  and  the  known  are  one— in 
which  subject  and  object  are  identified ;  and  this  Mr  Mansel 
rightly  holds  to  be  the  annihilation  of  both. 

Bq  iliftf.  i^}f^  pwnTiolifjr  ^f  yl*j^^  cach  is  conscious*  and.of 
mh^  ilwfcfgia^ftncAta  ♦/>  J^ii^Ti  a  fact  beyOud  all  others  the  mosjL 
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S^V^WPi  }^  7^^  ^  thing  vhicli  cannot  toilyJw  Inigyn^atjtll : 
laiowledge  of  it  jaJprbidrlftTi  bjLthe  Yeqrnatiiie^jof  thought, 

§  21.  Ultimate  Scientific  Ideasi  then,  are  all  ropreeentative 
of  realities  that  cannot  be  comprehended.  After  no  matter 
how  great  a  progress  in  the  colligation  of  facts  and  the  estab- 
lishment of  generalizations  ever  wider  and  wider — after  the 
merging  of  limited  and  derivative  truths  in  truths  that  are 
larger  and  deeper  has  been  carried  no  matter  how  &x ;  the 
fundamental  truth  remains  as  much  beyond  reach  as  ever.  The 
explanation  of  that  which  is  explicable,  does  but  bring  out 
into  greater  clearness  the  inexpUcablcness  of  that  which  re- 
maios  behind.  Alike  in  the  external  and  the  internal  worlds, 
the  man  of  science  sees  himself  in  the  midst  of  perpetual  changes 
of  which  he  can  discover  neither  the  beginning  nor  the  end. 
If,  tracing  back  the  evolution  of  things,  he  allows  himself  to 
entertain  the  hypothesis  that  the  TJniverse  once  existed  in  a 
diflftised  form,  he  finds  it  utterly  impossible  to  conceive  how 
this  came  to  bo  so ;  and  equally,  if  ho  speculates  on  the 
future,  he  can  assign  no  limit  to  the  grand  succession  of  phc* 
nomena  ever  unfolding  themselves  before  him.  In  like 
manner  if  ho  looks  inward,  he  perceives  that  both  ends  of  the 
thread  of  consciousness  are  beyond  his  grasp;  nay,  even 
beyond  his  power  to  think  of  as  having  existed  or  as  existing 
in  time  to  come.  When,  again,  he  turns  from  the  succession  of 
phenomena,  external  or  internal,  to  their  intrinsic  nature,  ho 
is  just  as  much  at  fault.  Supposing  him  in  every  case  able  to 
resolve  the  appearances,  properties,  and  movements  of  things, 
into  manifestations  of  Force  in  Space  and  Time ;  he  still  finds 
that  Force,  Space,  and  Time  pass  all  understanding.  Simi- 
larly, though  the  analysis  of  mental  actions  may  finally  brinf^ 
him  down  to  sensations,  as  the  original  materials  out  of  which 
all  thought  is  woven,  yet  he  is  little  forwTirder ;  for  he  can 
give  no  account  either  of  sensations  themselves  or  of  that 
something  which  is  conscious  of  sensations.  Objective  and 
subjective  things  he  thus  ascertains  to  be  alike  inscrutable  in 
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their  Aubstanco  and  genesis.  In  all  directions  his  inyestiga* 
tions  eyentoallj  bring  him  face  to  face  with  an  insoluble 
enigma;  and  he  ever  more  clearly  perceives  it  to  be  an  insoluble 
enigma.  He  learns  at  once  the  greatness  and  the  littleness  of 
the  hmnan  intellect — ^its  power  in  dealing  with  all  that  comes 
within  the  range  of  experience ;  its  impotence  in  dealing 
with  all  that  transcends  experience.  He  realizes  with  a 
special  Tividness  the  utter  inoomprehensibleness  of  the  simplest 
fact,  considered  in  itself.  He,  more  than  any  other,  truly 
knom  that  i^ijUs.^^P^I^  essence  nothing  caii.haiuiQifa. 


CHATTER  IV. 

THE  RELATIVITY   OF   ALL   KN0W1.EDGE. 

I 

§  22.  The  some  conclusion  is  thus  arriyed  at,  from  which* 
ever  point  we  set  out.  J£,  respecting  the  origin  and  nature 
of  things,  wft  TUftTrA  «nypfti|fi«n^TTnpfinTi^  ^c  find  that  through  an 
inexorable  logic  it  jaggjtably  commits  usJia  ^]tftmfttivft  irnp^. 
sibiliticg  of  _thoujghtj  and  this  holds  true  of  every  assumption 
that  can  be  imagined.  If,  contrariwise,  we  make  no  assump- 
tion, but  set  out  from  the  sensible  properties  of  surrounding 
objects,  and,  ascertaining  their  special  laws  of  dependence,  go 
on  to  merge  these  in  laws  more  and  more  general,  until  we 
bring  them  all  under  some  most  general  laws ;  we  still  find  our- 
selves as  far  as  ever  from  knowing  what  it  is  which  manifests 
these  properties  to  us :  clearly  as  we  seem  to  know  it,  our 
apparent  knowledge  proves  on  examination  to  be  utterly  irre- 
concilable  with  itself.  Ultimate  reb'gious  ideas  and  ultimate 
scientific  ideas,  alike  turn  out  to  be  merely  symbols  of  the 
actual,  not  cognitions  of  it. 

The  conviction,  so  reached,  that  human  intelligence  is 
incapable  of  absolute  knowledge,  is  one  that  has  been  slowly 
gaining  ground  as  civiliz  tion  has  advanced.  Each  new 
ontological  theory,  from  time  to  time  propounded  in  lieu  of 
previous  ones  shown  to  be  untenable,  has  been  followed  by  a 
new  criticism  leading  to  a  new  scepticism.  All  possible  con- 
ceptions  have  been  one  by  one  tried  and  found  wanting ;  and 
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80  the  entire  field  of  speculation  haa  been  gradually  ezhauBted 
withoat  pofiitiye  result:  the  only  result  arrived  at  being 
the  negative  one  above  stated  —  that  the  jmlity  flrriiting 
b^mdalL^IOmrance^  innst .exer  ho,  imlmown.    To 

this  conclusion  almost  every  thinker  of  note  has  subscribed. 
"  With  the  exception/'  says  Sir  William  Hamilton,  "  of  a  few 
late  Absolutist  theorisers  in  (Germany,  this  is,  perhaps,  tho 
truth  of  all  others  most  harmonioudy  re-echoed  by  every 
philosopher  of  every  schooL"  And  among  these  he  names — 
Protagoras,  Aristotle,  St.  Augustin,  Boethius,  Averroes, 
Albertus  Magnus,  (Person,  Leo  Hebreeus,  Melancthon,  Sca- 
liger,  Francis  Piocolomini,  Giordano  Bruno,  Campanella, 
Bacon,  Spinoza,  Newton,  Kant. 

It  yet  remains  to  point  out  how  this  belief  may  be  estab- 
lished rationally,  as  well  as  empirically.*  Not  only  is  it  that, 
as  in  the  earUer  thinkers  above  named,  a  vague  perception  of 
the  inscrutableness  of  things  in  themselves  results  from  dis- 
covering the  iUusiveness  of  sense-impressions ;  and  not  only 
is  it  that,  as  shown  in  the  foregoing  chapters,  definite  experi- 
ments evolve  alternative  impossibilities  of  thought  out  of 
every  ultimate  conception  we  can  frame ;  hut  it  is  that  thn 

^hti^tr    ^^  ^"ff   ImnwI^pe    is  'deT^ftiJ\fftra^p    ftT^ftlyf^oAlly 

The  induction  drawn  from  general  and  special  experiences, 
may  be  confirmed  by  a  deduction  £rom  the  nature  of  our 
intelligence.  Two  ways  of  reaching  such  a  deduction  exist. 
Proof  that  our  cognitions  are  not,  and  never  can  be,  absolute, 
is  obtainable  by  analyzing  either  the  stra^uct  of  thought,  or 
the  groce§BMf  thought.    Let  us  analyze  each. 

§  23.  If,  when  walking  through  the  fields  some  day  in 
September,  you  hear  a  rustle  a  few  yards  in  advance,  and 
on  observing  the  ditch-side  where  it  occurs,  see  the  herbage 
agitated,  you  will  probably  turn  towards  the  spot  to  learn  by 
what  this  sound  and  motion  are  produced.  As  you  approach 
there  flutters  into  the  ditch,  a  partridge;  on  seeing  which 
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your  ooriosity  is  satisfied — you  liaye  what  you  call  ^n  ^yfayi- 
,^{ionj)t  the  appearances.  The  ezplanation^  mark,  amounts 
to  this ;  that  whereas  throughout  life  you  have  had  countless 
experiences  of  disturbance  among  small  stationary  bodies, 
accompanying  the  movement  of  other  bodies  among  them, 
and  have  generalized  the  relation  between  such  disturbances 
and  such  movem^its,  you  consider  this  particular  disturbance 
explained,  on  finding  it  to  present,  an  instance  of  the  like 
relation.  Suppose  you  catch  the  partridge ;  and,  wish- 

ing to  ascertain  why  it  did  not  escape,  examine  it,  and  find 
at  one  spot,  a  slight  trace  of  blood  upon  its  feathers.  You 
now  jifitiSfitX^Afi^  ^^  yo^  ^y>  what  has  disabled  the  partridge. 
It  has  been  wounded  by  a  sportsman — adds  another  case  to 
the  many  cases  already  seen  by  you,  of  birds  being  killed  or 
injured  by  the  shot  discharged  at  them  from  fowling-pieces. 
And  in  assimilating  this  case  to  other  such  cases,  consists 
your  understanding  of  it.  But  now,  on  consideration,  a 

difficulty  suggests  itself.  Only  a  single  shot  has  struck  the 
partridge,  and  that  not  in  a  vital  place :  the  wings  are  unin- 
jured, as  are  also  those  muscles  which  move  them ;  and  the 
creature  proves  by  its  struggles  that  it  has  abundant  strength. 
Why  then,  you  inquire  of  yourself,  docs  it  not  fly  P  Occasion 
favoiiring,  you  put  the  question  to  an  anatomist,  who  fur- 
nishes you  with  a  soli^ion.  He  points  out  that  this  solitary 
shot  has  passed  close  to  the  place  at  which  the  nerve  supplying 
the  wing-muscles  of  one  side,  diverges  from  the  spine ;  and  that 
a  slight  injury  to  this  nerve,  extending  even  to  the  rupture  of 
a  few  fibres,  may,  by  preventing  a  perfect  co-ordination  in  the 
actions  of  the  two  wings,  destroy  the  power  of  flight.  You  are 
no  longer  puzzled.  But  what  has  happened  P — what  has 
changed  your  state  from  one  of  pex^Jexii^JxumoJiLjg^ISS^- 
hemionf  SiDaplj^tiig.  disclosure  of  a  cksa  of  previously 
known  cases,  along  with  jEhicli^oucaai  include  thisj^ase. 
The  connexion  between  lesions  of  the  nervous  system  and 
paralysis  of  limbs  has  been  already  many  times  brought 
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under  your  notioe ;  and  you  Iiere  find  a  relation  of  cause  and 
effisct  that  is  essentxally  sunilar. 

Let  US  suppose  you  are  led  on  to  make  further  inquiries 
concerning  organic  actions,  which,  conspicuous  and  remarkable 
as  they  are,  you  had  not  before  cared  to  imderstand.  How 
is  respiration  efiG^cted  P  you  ask — why  does  air  periodically 
rush  into  the  lungs  P  The  answer  is  that  in  the  higher  yerte- 
brata,  as  in  ourselves,  influx  of  air  is  caused  by  an  enlarge- 
ment of  the  thoracic  cayity,  due,  partly  to  depression  of  the 
diaphragm,  partly  to  devation  of  the  ribs.  But  how  does 
eleyation  of  the  ribs  enlarge  the  cavity  P  In  reply  the 
anatomist  shows  you  that  the  plane  of  each  pair  of  ribs 
makes  an  acute  angle  with  the  spine ;  that  this  angle  widens 
when  the  moveable  ends  of  the  ribs  are  raised ;  and  ho  makes 
you  realize  the  consequent  dilatation  of  the  cavity,  by  point- 
ing out  how  the  area  of  a  parallelogram  increases  as  its  angles 
approach  to  right  angles — you  understand  tlus  special  fact 
when  you  see  it  to  be  on  instance  of  a  general  geometrical 
fact.  There  still  arises,  however,  the  question — why  does,  the 
air  rush  into  this  enlarged  cavity  P  To  which  comes  the 
answer  that,  when  the  thoracic  cavity  is  enlarged,  tho  con- 
tained air,  partially  relieved  from  pressure,  expands,  and  so  loses 
some  of  its  resisting  power ;  that  hence  it  opposes  to  the  pres- 
sure of  the  external  air  a  less  pressure ;  and  that  as  air,  like 
every  other  fluid,  presses  equally  in  all  directions,  motion  must 
result  along  any  line  in  which  the  resistance  is  less  than 
elsewhere;  whence  follows  an  inward  current.  And  this 
interpretation  you  recognize  as  one,  when  a  few  facts  of  like 
kind,  exhibited  more  plainly  in  a  visible  fluid  such  as  water, 
are  dted  in  illustration.  Again,  when  it  was  pointed  out 

that  the  limbs  are  compound  levers  acting  in  essentially  the 
same  way  as  lovers  of  iron  or  wood,  you  might  consider  your- 
self as  having  obtained  a  partial  rationaie  of  animal  move- 
ments. The  contraction  of  a  muscle,  seeming  before  utterly 
tmaccountablei  would  seem  less  unaccountable  were  you  shown 


/ 
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how,  bj  agalvanic  current,  a  series  of  soft  inm  magnets  could 
be  made  to  shorten  itself,  through  the  attraction  of  each 
magnet  for  its  neighbours: — an  alleged  analogjr  which 
especially  answers  the  purpose  of  our  argument ;  since, 
whether  real  or  fancied,  it  equally  illustrates  the  mental 
illumination  that  results  on  finding  a  class  of  cases  within 
which  a  particular  case  may  possibly  be  included.  And  it 
may  be  further  noted  how,  in  the  instance  here  named,  an  ad- 
ditional feeling  of  comprehension  arises  on  remembering  that 
the  influence  cony^red  through  the  nerves  to  the  muscles,  is, 
though  not  positively  electric,  yet  a  form  of  force  nearly 
allied  to  the  electric.  Similarly  when  you  learn  that 

animal  heat  arises  from  chemical  combination,  and  so  is 
evolved  as  heat  is  evolved  in  other  chemical  combinations — 
when  you  learn  that  the  absorption  of  nutrient  fluids  through 
the  coats  of  the  intestines,  is  an  instance  of  osmotic  action — 
when  you  learn  that  the  changes  undergone  by  food  during 
digestion,  are  like  changes  artificially  producible  in  the  labora- 
tory ;  you  regard  yourself  as  knowing  something  about  the 
natures  of  these  phenomena. 

Observe  now  what  we  have  been  doing.     Turning  to  tho 
general  question,  let  us  note  where  these  successive  interpret- 
ations have  carried  us.      We  began  with  quite  special  and 
concrete  facts.    In  explaining  each,  and  afterwards  ezplain- 
.  ing  the  more  general  fS&cts  of  which  they  are  instances,  we 
I  have  got  down  to  certain  highly  general  facts: — to  a  geome- 
I   trical  principle  or  property  of  space,  to  a  simple  law  of  me- 
>    chanical  action,  to  a  law  of  flidd  equilibrium — to  truths  in 
physics,  in  chemistry,  in  thenhology,  in  electricity.    The 
particular  phenomena  with  which  we  set  out,  have  been 
merged  in  larger  and  larger  groups  of  phendmena ;  and  as 
they  have  been  so  merged,  we  have  arrived  at  solutions  that 
we  consider  profound  in  proportion  as  this  process  has  been 
carried  far.    Still  deeper  explanations  are  simply  further 
steps  in  the  same  direction.    When,  for  instance,  it  is  adied 
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why  the  law  of  aoti<ni  of  the  lever  is  wliat  it  is,  or  why  fluid 
eqiulibriimi  and  fluid  motion  exhibit  the  relations  which  they 
do»  the  answer  fiomished  by  mathematicians  consists  in  the 
disdosure  of  the  principle  of  virtual  velocities — ^a  principle 
holding  true  alike  in  fluids  and  solids — a  principle  under 
whioh  the  others  aro  comprehended.  And  similarly,  the  in* 
light  obtained  into  the  phenomena  of  chemical  comlnnationy 
heat^  electricity,  Ac.,  implies  that  a  rationale  of  them,  when 
foundt  will  be  the  exposition  of  some  highly  general  ffust  re- 
specting the  oonstitutiom  of  matter,  of  which  chemical, 
electrical,  and  thermal  facts,  are  merely  different  mani- 
festatiotts. 

T«  ^lA  piwwaaljtnifAil  qr  Unlimited?  Can  we  go  on  foi 
ever  ejfg^ai^^^^wmR  ot  facts  by  includinjg^  ihem  inlargw 
"^  ssos ;  or  must  we  eventuualiy  come  to  a  largest  class  ?  The 
supposition  that  the  process  is  unlimited,  were  any  one  ab- 
surd enough  to  espouse  it,  would  still  imply  that  an  ultimate 
explanation  could  not  be  reached ;  since  infinite  time  would 
be  required  to  reach  it.  Whih^  the  unaTOidubto'^conclusion 
that  it^  is  limited  {proved  not  only  by  the  finite  sphere  of 
observation  open  to  u%  but  also  by  the  diminution  in  the 
number  of  generalizations  that  necessarily  accompanies  in- 
crease of  their  breadth)  equally  implies  that  the  ultimate 
fttAd  fflpTifiit  t^  rtrtAara^^uJ\  For  if  the  Buccessivcly  doepcr  in- 
teipfetoiiuija  of  natuw  which  eoiistiiute  advancing  kaowlodge^ 
are  merely  successive  inclusions  of  special  truths  in  general 
truths,  and^STgeneral  truths  in  truths  still  more  general ;  it 
obviously  fdlowB  that  the  most  general  truth,  not  admitting 
of  inclusion  in  any  othor»  does  not  admit  of  interpretation. 
Manifestly,  as  the  ffygyf  ggnfiral  f nffr'^''^^  "^  wliiVli  :^g^,  Mvive 
camaot  l>9  mflnned  ts  a  iwrtT.  general  one^  it_cannot  be  undgg- 
stoodg^Of  necessity,  therefore,  explanation  must  eventually 
bring  us  down  to  the  inexplicable.  The  deepest  truth  which 
we  can  get  at,  must  be  unaccoimtable.  Comprehension  must 
become  something  other  than  comprehension,  before  the  ulti- 
mate fact  can  be  comprehended. 
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§  24.  The  inference  which  we  thus  find  forced  upon  va 
when  we  analyze  the  product  of  thought,  as  exhibited  ob* 
jectively  in  scientific  generalizations,  is  equally  forced  upon  us 
by  an  analysis  of  the  process  of  thought,  as  exhibited  sub- 
jectively in  consciousness.  The  demonstration  of  the  neces- 
sarily relative  character  of  our  knowledge,  as  deduced  from 
the  nature  of  intelligence,  has  been  brought  to  its  most 
definite  shape  by  Sir  William  Hamilton.  I  cannot  here  do 
better  than  extract  from  his  essay  on- the  ''Philosophy  of 
the  Unconditioned,"  the  passage  containing  the  substance  of 
his  doctrine. 

"  The  mind  can  conceive,"  he  argues,  "  and  consequently 
can  know,  only  the  limited^  and  the  conditionally  limited.  The 
unconditionally  imlimited,  or  the  Infinite,  the  uncondition- 
ally limited,  or  the  Absolute,  cannot  positively  be  construed  to 
the  mind ;  they  can  be  conceived,  only  by  a  thinking  away 
from,  or  abstraction  of,  those  very  conditions  under  which 
thought  itself  is  realized;  consequently,  the  notion  of  the 
Unconditioned  is  only  negative, — ^negative  of  the  conceivable 
itself.  For  example,  on  the  one  hand  we  can  positively  conceive, 
neither  an  absolute  whole,  that  is,  a  whole  so  great,  that  wo 
cannot  also  conceive  it  as  a  relative  part  of  a  still  greater 
whole ;  nor  an  absolute  part,  that  is,  a  part  so  small,  that  wo 
cannot  also  conceive  it  as  a  relative  whole,  divisible  into  smaller 
parts.  On  the  other  hand,  we  cannot  positively  represent,  or 
realize,  or  construe  to  the  mind  (as  here  understanding  and 
imagination  coincide),  an  infinite  whole,  for  this  could  only 
be  done  by  the  infinite  synthesis  in  thought  of  finite  wholes, 
which  would  itself  require  an  infinite  time  for  its  accomplish- 
ment ;  nor,  for  the  same  reason,  can  we  follow  out  in  thought 
an  infinite  divisibility  of  parts.  The  result  is  the  same, 
whether  wo  apply  the  process  to  limitation  in  space,  in  timct 
or  in  degree.  The  unconditional  negation,  and  the  imcondi- 
tional  affirmation  of  limitation ;  in  other  words,  the  infinite 
and  absolute,  properly  so  called,  are  thus  equally  inconceiv- 
able to  us. 
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^Ab  the  ocmditionally  limited  (which  we  may  briefly  call 
the  conditioned)  is  thus  the  only  possible  object  of  knowledge 
and  of  pofiitiTe  thought — thought  necessarily  supposes  condi- 
tions. To  think  is  to  condition;  and  conditional  limitation  is 
the  fundamental  law  of  the  possibility  of  thought.  For,  as 
the  greyhound  cannot  outstrip  his  shadow,  nor  (by  a  more 
appropriate  simile)  the  eagle  outsoar  the  atmosphere  in  which 
he  floats,  and  by  which  alone  he  may  be  supported ;  so  the 
mind  cannot  transcend  that  sphere  of  limitation,  within  and 
through  which  exclusively  the  possibility  of  thought  is 
realized.  Thought  is  only  of  the  conditioned ;  because,  as  we 
have  said,  to  think  is  simply  to  condition.  The  absolute  is 
conceived  merely  by  a  negation  of  conceivability ;  and  all 
that  we  know,  is  only  known  as 

~*  won  from  the  void  and  formless  injinite* 

How,  indeed,  it  could  ever  be  doubted  that  thought  is  only  of 
the  conditioned,  may  well  be  deemed  a  matter  of  theprofoundeet 
admiration.  Thought  cannot  transcend  consciousness;  con- 
sciousness is  only  possible  under  the  antithesis  of  a  subject 
and  object  of  thought^  known  only  in  correlation,  and  mutually 
limiting  each  other ;  while,  independently  of  this,  all  that  we 
know  either  of  subject  or  object,  either  of  mind  or  matter,  is 
only  a  knowledge  in  each  of  the  particular,  of  the  plural,  of 
the  different,  of  the  modified,  of  the  phsenomenaL  We  admit 
that  the  consequence  of  this  doctrine  is, — that  philosophy,  if 
viewed  as  more  than  a  science  of  the  conditioned,  is  impossi- 
ble. Departing  from  the  particidar,  we  admit,  that  we  can 
never,  in  our  highest  generalizations,  rise  above  the  finite ; 
that  our  knowledge,  whether  of  mind  or  matter,  can  be 
nothing  more  than  a  knowledge  of  the  relative  manifestations 
of  an  existence,  which  in  itself  it  is  our  highest  wisdom  to 
recognize  as  beyond  the  reach  of  philosophy, — in  the  language 
oi  St  Austin, — *  cognoscendo  ignorari,  et  ignorando  cognosd* 
"  The  conditioned  is  the  mean  between  two  extremes, — two 
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inoonditionatesy  exclusiye  of  each  oiker,  neither  of  whidh  can 
be  conceived  as  posMk,  but  of  wliich,  on  the  principles  of  con- 
tradiction and  excluded  middle,  one  must  be  admiUed  as 
neceseary.  On  this  opinion,  therefore,  xeason  is  shown  to 
be  weak,  but  not  deceitfuL  The  mind  is  not  represented  as 
conceiving  two  propositions  subversiye  of  each  other,  as 
equally  possible ;  but  only,  as  unable  to  understand  as  possi- 
ble, either  of  two  extremes;  one  of  which,  however,  on 
the  ground  of  their  mutual  repugnance,  it  is  compelled 
to  recognize  as  true.  We  are  thus  taught  the  salutary 
lesson,  that  the  capacity  of  thought  is  not  to  be  constituted 
into  the  measure  of  existence ;  and  are  warned  from  recogniz- 
ing the  domain  of  our  knowledge  as  necessarily  co-extensiTC 
with  the  horizon  of  our  faith.  And  by  a  wonderM  revelation, 
we  are  thus,  in  the  very  consciousness  of  our  ilkMtbility  to 
conceive  aught  above  the  relative  and  finite,  inspired  with  a 
belief  in  the  existence  of  something  unconditioned  beyond  the 
sphere  of  all  comprehensible  reality.'' 

Clear  and  conclusive  as  this  statement  of  the  ease  appears 
when  carefially  studied,  it  is  expressed  in  so  abstract  a 
manner  as  to  be  not  yery  intelligible  to  the  general  reader. 
A  more  popular  presentation  of  it,  with  illustrative  applica- 
tions, as  given  by  Mr  Hansel  in  his  *'  Limits  of  Keligious 
Thought,"  will  make  it  more  fully  understood.  The  follow- 
ing extracts,  which  I  take  the  liberty  of  making  from  his 
pages,  wiU  suffice. 

"The  very  conception  of  consciousness,  in  whatever  mode 
it  may  be  manifested,  necessarily  in^lies  diHyu^tiOfk  between^ 
one  object  and  another.  To  be  conscious,  we  must  be  conscious 
of  something ;  and  that  something  can  only  be  known,  as 
that  which  it  is,  by  being  distinguished  from  that  which  it  is 
not.  But  distinction  is  necessarily  limitation;  for,  if  one 
object  is  to  be -distinguished  from  another,  it  must  jKNSsess 
some  form  of  existence  which  the  other  has  not,  or  it  must 
not  possess  some  form  which  the  oAik&t  has.    But  it  is  obvious 
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the  Infinite  cannot  be  distinguished,  as  such,  from  the  Finite, 
hy  the  absence  of  .any  quality  which  the  Finite  possesses ;  for 
such  absence  would  be  a  limitation.  TXor  yet  can  it  be  dis- 
tinguished by  the  presence  of  an  attribute  which  the  Finite 
has  not ;  for,  as  no  finite  ])art  can  be  a  constituent  of  an 
infinite  whole,  this  differential  characteristic  must  itself  be 
infim'v^ ;  and  must  at  the  same  time  have  nothing  in  common 
with  the  finite.  We  are  thus  thrown  back  upon  our  former 
impossibility ;  for  this  second  infinite  will  be  distinguished 
firom  the  finite  by  the  absence  of  qualities  which  the  latter 
possesses.  A  ■conHciouaness  of  the  Infinite  as  such  thus  neces- 
sarily inyolyes  a  self-contradiction ;  for  it  implies  the  recogni- 
tion, by  limitation  and  difference,  of  that  which  can  only  be 

*'  This  flgApuliction,  which  is  utterly  inexplicable  on  the 
suppositio^Eat  the  infinite  is  a  positive  object  of  human 
thought,  is  at  once  accounted  for,  when  it  is  regarded  as  the 
mere  negation  of  thought.  If.  oil  thought  is  limitation ; — ^if 
whatever  we  conceive  is,  by  the  v^y  act  of  conception, 
regarded  OS 'fiSiteV—^A^  infinite,  from  a  human  point  of  view, 
is  merdiy  a  name  for  the  absence  of  those  conditions  under 
which  ihou^t  JapcMssibifi.  To  speak  of  a  Conception  of  the 
InJ^nite  is,  therefore,  at  once  to  affirm  those  conditions  and  to 
deny  them.  The  contradiction,  which  we  discover  in  such  a 
conception,  is  only  thaWhich  we  have  ourselves  placed  there, 
by  tacitly  assuming  the  conceivability  of  the  inconceivable. 
The  condition  of  consciousness  is  distinction ;  and  condition 
of  distinction  is  limitation.  SaxazLh&ve  no  consciousness  of 
Being  in  general  which  is  not  some  Being  In  particular :"  a 
thing,  in  oonsciousneas,  is  one  thing  out  of  many.  lu'assum- 
ing  the  possibility  of  an  infinite  object  of  consciousness,  I 
assume,  therefore,  that  it  is  at  the  same  time  limited  and 
unlimited ; — actually  something,  without  which  it  could  not 
be  an  object  of  consciousness,  and  actually  nothing,  without 
which  it  could  not  be  infinite.        •^  '    *   ^"^  * 

•'  A  second  characteristic^  Consciousness  is^Jhat  it  i^  only 
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possible  in  the  form  of  a  relation,  Thora  mxigt  bo  a  Sribject, 
or  person  pqnscious,  and  an  Objeoi^  or  thing  of  whicli  J^e.is 
oonscions.  There  can  be  no  oonaciousneas  without  the 
union  of  these  two  factors ;  and,  in  that  union,  each  exists 
only  as  it  is  related  to  the  other.  .  Tbe  subject  Js^a  subject, 
only  in  so  far  as  it  is  conscious  of  an  object :  the  objectlTan 
object,  only  in  so  &r  as  it  is  appi^hended  by  a  subject :  and 
the  destruction  of  either  is  the  destruction  of  consciousness 
itself.  It  is  thus  manifest  that  a  ooosciousness  of  the  Abso- 
lute is  equally  self-contradictory  with  that  of  the  Infinite. 
To  be  conscious  of  the  Absolute  as  such,  we  must  know  that 
ah  object,  which  is  given  in  illation  to  our  consciousness,  is 
identical  with  one  which  exists  in  its  own  naiaire,  out  of  all 
relation  to  consciousness.  But  to  know  this  Jidentity,  we 
must  be  able  to  compare  the  two  together ;  i^BMch  a  com- 
parison is  itself  a  contradiction.  We  are  in  fi^required  to 
compare  that  of  which  we  are  conscious  wiU^  that  of  which 
we  are  not  conscious ;  the  comparison  itself  being  an  act  of 
consciousness,  and  only  possible  through  the  consciousness  of 
both  its  objects.  It  is  thus  manifest  that,  even  if  we  could 
be  conscious  of  the  absolute,  we  could  not  possibly  know  that 
it  19  the  absolute :  and,  as  we  can  be  conscious  of  an  object  as 
such,  only  by  knowing  it  to  be  what  it  is,  this  is  equivalent 
to  an  admission  that  we  cannot  be  conscious  of  the  absolute 
at  all.  As  an  object  of  consciousness,  every  thing  is  neces- 
sarily relative ;  and  what  a  thing  may  be'  out  of  consciousness, 
no  mode  of  consciousness  can  tell  us. 

"  This  contradiction,  again,  admits  of  the  same  exjdianation 
as  the  former.  Our  whole  notion  of  existence  is  necessarily 
relative ;  for  it  is  existence  as  conceived  by  us.  But  Existence, 
OS  we  conceive.it,  is  but  a  name  for  the  several  ways  in  which 
objects  are  presented  to  our  consciousness, — a  general  term, 
embracing  a  variety  of  relations.  The  Absolute,  on  the  other 
band,  is  a  term  expressing  no  object  of  thought,  but  only  a 
denial  of  the  relation  by  which  thought  is  constituted.  To 
assume  absolute  existence  as  an  object  of  thought,  is  thus  to 
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soppofle  a  relatioa  existing  when  the  related  terms  exist  no 
longer.  An  object  of  thought  exists^  as  such,  in  and  through 
its  relation  to  a  thinker ;  while  the  Absolute,  as  such,  is  inde- 
pendent of  all  relation.  The  Conception  of  ihe  Absolute  thus 
tDxpUes  at  the  same  time  the  presence  and  absence  of  the  re- 
lation \fj  which  thought  is  constituted ;  and  bur  various  en- 
deavours to  represent  it  are  only  so  many  modified  forms  of 
the  contradiction  involved  in  our  original  assumption.  Here, 
too,'  the  contradiction  is  one  which  we  ourselves  have  made. 
It  doea  not  imply  that  the  Absolute  cannot  exist ;  but  it  im- 
plies, most  certainly,  that  we  cannot  conceive  it  as  existing/' 
Here  let  me  point  out  how  the  same  general  inference  may 
be  evolved  from  another  fundamental  condition  of  thought, 
omitted  by  S^  W.  Hamilton,  and  not  supplied  by  Mr  Man- 
sel ; — a  coifl^Bp  which,  under  its  obverse  aspect,  we  have  al- 
ready contHfiated  in  the  last  section.  Every  complete  act 
of  conscioasney,  besides  distinction  and  relation,  also  implies 
likeness.  Beftre  it  can  become  an  idea,  or  constitute  a  piece 
of  knowledge,  a  mental  state  must  not  only  be  known  as 
separate  in  kind  firom  certain  foregoing  states  to  which  it  is 
known  as  related  by  succession ;  but  it  must  further  bo  known 
as  of  the  same  kind  with  certain  other  foregoing  states. 
That  organization  of  changes  which  constitutes  thinking,  in- 
volves continuous  integration  as  well  as  continuous  differenti- 
ation* "Were  each  new  affection  of  the  mind  perceived 
simply  as  an  affection  in  some  way  contrasted  with  the 
preceding  ones — ^were  there  but  a  chain  of  impressions,  each 
of  which  as  it  arose  was  merely  distinguished  from  its  prede- 
cessors ;  consciousness  would  be  an  utter  chaos.  To  produce 
that  orderly  consciousness  which  we  call  intelligence,  there 
requires  the  assimilation  of  each  impression  to  others, 
that  occurred  earlier  in  the  series.  Both  t^  successive 
mental  states,  and  the  successive  relations  which  they  bear  to 
each  other,  must  be  classified ;  and  classification  involves  not 
only  a  parting  of  the  imlikc,  but  also  a  binding  together  of 
the  like.    In  brief,  a  true  cognition  is  possible  only  through 
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an  accompanying  recognition.  Should  it  be  objected 

that  if  so,  there  cannot  be  a  first  cognition,  and  hence  there 
can  be  no  cognition ;  the  reply  is^  that  cognition  proper  arises 
gradually — that  during  the  first  stage  of  incipient  intelligence, 
before  the  feelings  producedby  intercourse  with  the  outer  world 
have  been  put  into  order,  there  arc  no  cognitions,  strictly  so 
called;  imd  that,  as  every  infant  shows  us,  these  slowly 
emerge  out  of  the  confusion  of  imfolding  consciousness  as 
fast  as  the  experiences  are  arranged  into  groups — as  fisist  as 
the  most  frequently  repeated  sensations,  and  their  rel&tions  to 
each  other,  become  familiar  enough  to  admit  of  their  recog- 
nition  as  such  or  such,  whenever  they  recur.  Should  it  be 
further  objected  that  if  cognition  pre-supposes  recognition, 
there  can  be  no  cognition,  even  by  an  adult^f  an  object 
never  before  seen  ;  there  is  still  the  sufficient^^B^er  that  in 
so  far  as  it  is  not  assimilated  to  proviously-seenMgects,  it  is 
iwt  known,  and  that  it  f^  known  in  so  far  as  it  is  assimilated 
to  them.  Of  this  paradox  the  interpretation  is,  that  an  object 
is  classifiable  in  various  ways,  with  various  degrees  of  com- 
pleteness. An  animal  hitherto  unknotcn  (mark  the  word), 
though  not  referable  to  any  established  species  or  genus,  is 
yet  recognized  as  belonging  to  one  of  the  larger  divisions 
— mammala,  birds,  reptiles,  or  fishes ;  or  should  it  be  so 
inomalous  that  its  alliance  with  any  of  these  is  not  determin- 
able, it  may  yet  be  classed  as  vertebrate  or  invertebrate ;  or  if 
it  be  one  of  those  organisms  of  which  it  is  doubtfiil  whether 
the  animal  or  vegetal  characteristics  predominate,  it  is  still 
known  as  a  living  body ;  even  should  it  be  questioned 
whether  it  is  organic,  it  remains  beyond  question  that  it  is  a 
material  object,  and  it  is  cognized  by  being  recognized  as 
such.  Whence  it  is  manifest  that  a  thing  is  perfectly  known 
only  when  itys  in  all  respects  like  certain  things  previously 
observed ;  that  in  proportion  to  the  number  of  respects  in 
which  it  is  unlike  them,  is  the  extent  to  which  it  is  unknown ; 
and  that  hence  when  it  has  absolutely  no  attribute  in  common 


TlIE   RELATIVITY  OF  ALL  KMOIYLEDGE.  81 

'^'ith  anything  dse,  it  must  be  absolutely  beyond  the  bounds 
of  knowledge. 

Observe  the  corollary  which  here  concerns  us.  A  cogni- 
tion of  the  Beal,  as  distinguished  from  the  Phenomenal,  must, 
if  it  exists,  conform  to  this  law  of  cognition  in  general  The 
First  Cause,  The  Infinite,  the  Absolute,  to  be  known  at  all, 
must  be  classed.  To  be  positively  thought  of,  it  must  be 
thought  of  as  such  or  such — ^as  of  this  or  that  Idnd.  Can  it 
be  like  in  kind  to  anything  of  which  we  have  sensible 
experience  P  Obviously  not.  Between  the  creating  and  the 
created,  there  must  be  a  distinction  transcending  any  of  the 
distinctions  existing  between  different  divisions  of  the  created. 
That  which  is  uncaused  cannot  be  assimilated  to  that  which 
is  caused :  the  two  being,  in  the  very  naming,  antithetically 
opposed.  Tij/d  Infinite  cannot  be  grouped  along  with  some- 
thing that  is  finite ;  since,  in  being  so  grouped,  it  must  be 
regarded  as  not-infinite.  It  is  impossible  to  put  the  Abso- 
lute in  the  same  category  with  anything  relative,  so  long  as 
the  Absolute  is  defined  as  that  of  which  no  necessary  relation 
can  be  predicated.  Is  it  then  that  the  Actual,  though  un- 
thinkable by  classification  with  the  Apparent,  is  thinkable  by 
classification  with  itseK  P  This  supposition  is  equally  absurd 
with  the  other.  It  implies  the  plurality  of  the  First  Cause, 
the  Infinite,  the  Absolute ;  and  this  implication  is  self-contra- 
dictory. There  cannot  be  more  than  one  First  Cause  ;  seeing 
that  the  existence  of  more  than  one  would  involve  the  existence 
of  something  necessitating  more  than  one,  which  something 
would  be  the  true  First  Cause.  How  self-destructive  is  the 
assumption  of  two  or  more  Infinites,  is  manifest  on  remember- 
ing that  such  Infinites,  by  limiting  each  other,  woidd  become 
finite.  And  similarly,  an  Absolute  which  existed  not  alone 
but  along  with  other  Absolutes,  would  no  longer  be  an  abso- 
lute but  a  relative.  The  Unconditioned  therefore,  as  classable 
neither  with  any  form  of  the  conditioned  nor  with  any  other 
Unconditioned,  cannot  be  classed  at  all.  And  to  admit  that 
it  cannot  be  known  as  of  such  or  such  kind,  is  to  admit  that 
it  is  unknowable. 
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(  Thus,  from  the  very  nature  of  thought,  the  relativity  of  our 

}  knowledge  is  inferable  in  three  several  ways.     As  we  find  by 

)  analyzing  it,  and  as  we  see  it  objectively  displayed  in  every 

/  proposition,  a  thought  involves  relation,  difference,  likeness, 

I  Whatever  does  not  present  each  of  these  does  not  admit  of 

I  cognition.    And  hence  we  may  say  that  the  Unconditioned,  as 

y  presenting  none  of  them,  is  trebly  unthinkable. 

§  25.  From  yet  another  point  of  view  we  may  discern  tho 
same  great  truth.  If,  instead  of  examining  our  intellectual 
powers  directly  as  exhibited  in  the  act  of  thought,  or  indirectly 
as  exhibited  in  thought  when  expressed  by  words,  we  look  at 
the  connexion  between  the  mind  and  the  world,  a  like  conclu- 
sion is  forced  upon  us.  In  the  very  definition  of  Life,  when 
reduced  to  its  most  abstract  shape,  this  ultimate  implication 
becomes  visible. 

,A11  vitalactions,  considered  not  separately  but  i"  tT^fjr 
ensemble,  have  for  their  final  purpQ^e.  J^,  .balaQcjgg  nf/>Arfj*in 
outer  processes  by  certain  inner  processes.  There  are  unceasing 
external  forces  tending  to  bring  the  matter  of  which  organic 
bodies  consist,  into  that  state  of  stable  equilibrium  displayed 
by  inorganic  bodies;  there  are  internal  forces  by  which 
this  tendency  is  constantly  antagonized;  and  the  perpetual 
changes  which  constitute  Life,  may  be  regarded  as  incidental 
to  the  maintenance  of  the  antagonism.  To  preserve  the 
erect  jKJsture,  for  instance,  we  see  that  certain  weights  have 
to  be  neutralized  by  certain  strains :  each  limb  or  other  organ, 
gravitating  to  the  Earth  and  pulling  down  the  parts  to  which 
it  is  attached,  has  to  be  preserved  in  position  by  the  tension 
of  sundry  muscles ;  or  in  other  words,  the  group  of  forces 
which  would  if  allowed  bring  the  body  to  the  ground,  has  to 
be  counterbalanced  by  another  group  of  forces.  Again,  to 
keep  up  the  temperature  at  a  particular  point,  the  external 
pKK>e88  Of  radiation  and'  absorption  of  heat  by  the  surround- 
ing  medium,  must  be  met  by  a  corresponding  internal  process 
of  chemical  combuiation,  whereby  more  heat  may  be  evolved ; 
to  which   add,  that  if  from  atmospheric  changes  the  loss 


BSLATIYITY  09  ALL  KNOWLEDGE.  83 

beoomes  greater  or  less,  the  production  must  become  greater  or 
less.  And  similarly  throngliout  the  organic  actions  in  general. 
Wlien  we  contemplate  the  lower  kinds  of  Ufe,  we  see  that 
the  correspondences  thus  maintained  are  direct  and  simple  ; 
as  in  a  phmt,  the  yitality  of  which  mainly  consists  in  osmotic 
and  chemical  actions  responding  to  the  co-existence  of  light, 
heati  water,  and  carbonic  acid  aroimd  it.  But  in  animals,  and 
especially  in  the  higher  orders  of  them,  the  correspondences 
become  extremely  complex.  Materials  for  growth  and 
repair  not  being,  like  those  which  plants  require,  everywhere 
present,  but  being  widely  dispersed  and  under  special  forms, 
haye  to  befoxmd,  to  be  secured,  and  to  be  reduced  to  a  fit  state 
for  assimilation.  Hence  the  needfor  locomotion ;  hence  the  need 
for  the  senses ;  hence  the  need  for  prehensile  and  destructive 
appliances;  hence  the  need  for  an  elaborate  digestive  appa- 
ratus. Observe,  however,  that  these  successive  complications 
are  essentially  nothing  but  aids  to  the  maintenance  of  the 
organic  balance  in  its  integrity,  in  opposition  to  those  physical, 
chemical,  and  other  agencies  which  tend  to  overturn  it.  And 
observe,  moreover,  that  while  these  successive  complications 
subserve  this  fundamental  adaptation  of  inner  to  outer  actions, 
they  are  themselves  nothing  else  but  further  adaptations  of 
inner  to  outer  actions.  For  what  are  those  movements  by 
which  a  predatory  creature  pursues  its  prey,  or  by  which  its 
prey  seeks  to  escape,  but  certain  changes  in  the  organism 
fitted  to  meet  certain  changes  in  its  environment  ?  What  is 
that  compound  operation  which  constitutes  the  perception  of 
a  piece  of  food,  but  a  particular  correlation  of  nervous  modifi- 
cations, answering  to  a  particular  correlation  of  physical  pro- 
perties P  What  is  that  process  by  which  food  when  swallowed 
is  reduced  to  a  fit  form  for  assimilation,  but  a  set  of  mechanical 
and  chemical  actions  responding  to  the  mechanical  and 
chemical  actions  which  disting^uish  the  food?  Whence 
it  becomes  manifest,  that  wl^le  Life  ia-i^simplestiQnn  is  thg.^- 
gprrespoadenoe  of  certain  inner  physicq-phemical  acti^on^^ivith.  i 
certain  outer  physico-chemical  actions,  each  advance  to-a  high«i>— - 


I 
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funu  ofJLife  coiiaist§.ifl.a_bettcrjireser\RtitULfl£.ittis  priinaty-. 
correqwndenco  by  the  cstabllslimcut  of  oUiei  irnrrpsponrlr-tinim 
DiTestiiig  this  concfptioii  of  nil  superfluities  and  reducing 
it  Ifl  its  most  abstract,  ahnpo,  wo  see  that-Lifcis  dc^i^nbl^i  ^ 
tJio  coiitinuoaa  Ju^uatai,eBt  of  internal  Tvlatinns  p>  fBtfmfll 
rclftljoaa.  And  whoa  we  bo  define  it,  we  discover  that  tlio 
physical  and  the  paychial  life  are  equally  comprehended  by 
the  definition.  Wo  perceive  tliut  this  which  we  call  Intelli- 
gence, shows  itself  when  tho  external  relations  to  which  the 
internal  ones  are  adjusted,  begin  to  be  numerous,  complex,  and 
remote  in  timo  or  space  ;  t^at  every  advance  in  Iut«lligeuce 
csaentially  coa8i«t«  ia  tlie  (jBtabliahuuiat  *>f  more  varieJTmo™ 
complctCi  and  jrnoro  inrobcB^jdiH^i^S&lB^iuid  that  even  tho 
highest  achievements  of  science  are  resolvable  into  mental  rela- 
tions of  Go-cjiistencc  and  sequence,  so  co-ordinated  as  exactly  to 
tally  with  certain  relations  of  co-existence  and  sequence  that 
occur  externally.  A  caterpillar,  wandering  at  random  and  at 
length  finding  its  way  on  to  a  plant  having  a  certain  odour, 
begins  to  eat — ^lias  inside  of  it  an  organic  relation  between 
a  particular  impression  and  a  particular  set  of  actions,  answer- 
ing to  the  relation  outside  of  it,  between  scent  and  nutriment. 
The  Bparrow,  guided  by  the  more  complex  correlation  of  impres- 
sions which  the  colour,  form,  and  movements  of  the  caterpillar 
gave  it ;  and  guided  also  by  other  correlations  wliich  measure 
tho  position  and  distance  of  the  caterpillar ;  adjusts  certain 
correlated  muscular  movements  in  such  way  as  lo  seize  tho 
caterpillar.  Through  a  much  grcat«r  distance  in  apace  is  tho 
hawk,  hovering  above,  affected  by  the  relations  of  shape  and 
motion  which  the  sparrow  presents ;  and  the  much  more  com- 
plicated and  prolonged  series  of  related  nervous  and  muscular 
changes,  gone  through  in  correspondence  with  the  sparrow's 
changing  relations  of  position,  finally  succeed  when  they  arc 
precisely  adjusted  to  these  changing  relations.  In  the  fowler, 
experience  has  establLshod  a  relation  between  tho  appearance 
ndfiight  of  a  hawk  and  the  destruction  of  other  birds,  includ- 


kuuuui^uv  ui  a  iiunn.  UJ1«  vuo  ucon  .ivHuu  v.  wi-u™    u..,u,,  .uw^i. 
ing  game  ;  there  is  also  in  him  an  established  rehilion  bctwflf^HH 
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ihiOie  yisaal  impneflsions  answering  to  a  certain  distance  in 
BpaoBy  and  the  range  of  his  gvai ;  and  he  has  learned,  too, 
by  frequent  obsenratioli,  what  relations  of  position  the 
flights  must  bear  to  a  point  somewhat  in  advance  of  the  fly- 
ing bird,  before  he  can  fire  with  success.  Similarly  if  we 
go  back  to  the  manufacture  of  the  gun.  By  relations  of  co- 
existence between  colour,  density,  and  place  in  the  earth,  a 
particular  mineral  is  known  as  one  which  yields  iron ;  and 
the  obtainment  of  iron  £rom  it,  results  when  certain  correlated 
acts  of  ours,  are  adjusted  to  certain  correlated  afBnities  dis- 
played by  ironstone,  coal,  and  lime,  at  a  high  temperature.  If 
we  descend  yet  a  step  further,  and  ask  a  chemist  to  explain  the 
explosion  of  gunpowder,  or  apply  to  a  mathematician  for  a 
theory  of  projectiles,  we  still  find  that  special  or  general  rela- 
tions of  co-existence  and  sequence  between  properties,  mo- 
tions, fifpaces  &c.,  are  all  they  can  teach  us.  And  lastly,  let  it  be 
noted  that  what  we  gallJrM^i^^jiiding  ,usLtQ.  auQC!pj9sfid  action 
and  the  consequent  maintenance  of  Ufe,  is  dimply  the  accurate 
correspondence  OfsuBjecfive  to  objective  relations ;  while  error^ 
leading  to  failure  and  therefore  towards^dfiftthris-the  al)6ence 
ofiBUcfa  'OCtmiuiEe  correspondence.^ 

if,  then,  Lll'e  in  all  lis  mtmifestations,  inclusive  of  Intelli-    ) 
gence  in  its  highest  forms,  consists  in  the  continuous  adjust- 
ment of  internal  relations  to  external  relations,  the  necessarily 
relative  character  of  our  knowledge  becomes  obvious.     Tho 
simplest  cognition  being  the  establishment  of  some  connexion 
between  subjective  states,  answering  to  some  connexion  be- 
tween objective  agencies ;  and  each  successively  more  complex   / 
cognition  being  the  eiStablishment  of  some  more  involved  con-  / 
nexion  of  such  states,  answering  to  some  more  involved  conV 
nexion  of  such  agencies ;  it  is  clear  that  the  process,  no  mattei 
how  far  it  be  carried,  can  never  bring  within  the  reach  of  Intel- 
ligence, either  the  states  themselves  or  the  agencies  themselves 
Ascertaining  which  things  occur  along  with  which,  and  what 
things  follow  what,  supposing  it  to  be  pursued  exhaustively, 
ntiist  still  leave  us  with  co-existences  and  sequences  only..    li 
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every  act  of  knowing  is  the  formation  of  a  relation  in  consci- 
ousnefls  parallel  to  a  relation  in  the  enrironmont,  then  the  re* 
latiyity  of  knowledge  is  self-evident — ^becomes  indeed  a  truism. 
Thinking  being  relationing,  no  thought  can  ever  express  more 
than  relations. 

And  here  let  us  not  omit  to  jnnilr  how  that  to  which  our 
intelligence  is  isoilftned,  isTEat  with  which  aloxiQ  <mr  intelli- 
gence is  concerned.^  The  knowledge  within  our  reach,  is  the 
only  knOwIe^lge  that  can  be  of  service  to  us.  This  mainten- 
ance of  a  correspondence  between  internal  actions  and  exter- 
nal actions,  which  both  constitutes  our  life  at  each  moment 
and  is  the  means  whereby  Ufe  is  continued  through  subsequent 
moments,  merely  requires  that  the  agencies  acting  upon  us 
shall  be  known  in  their  co-existences  and  sequences,  and  not 
that  they  shall  be  known  in  themselves.  If  x  and  y  are  two 
imiformly  connected  properties  in  some  outer  object,  while  a 
and  b  are  the  effects  they  produce  in  our  consciousness  ;  and 
if  while  the  property  x  produces  in  us  the  indifferent  mental 
state  a,  the  property  y  produces  in  us  the  painful  mental  state 
h  (answering  to  a  physical  injurv) ;  then,  all  that  is  requisite 
for  our  guidance,  is,  that  x  being  the  uniform  accompaniment 
of  y  externally,  a  shall  be  the  imiform  accompaniment  of  h  in- 
ternally ;  so  that  when,  by  the  presence  of  27,  a  is  produced  in 
consciousness,  (,  or  rather  the  idea  of  (,  shall  follow  it,  and 
excite  the  motions  by  which  the  effect  of  y  may  be  escaped. 
The  sole  need  is  that  a  and  h  and  the  relation  between  them, 
shall  always  answer  to  x  and  y  and  the  relation  between  them. 
It  matters  nothing  to  us  if  a  and  b  are  like  x  and  y  or  not. 
Could  they  be  exactly  identical  with  them,  we  should  not  be 
one  whit  the  better  off;  and  their  total  dissimilarity  is  no 
disadvantage  to  us. 

Deep  down  then  in  the  very  nature  of  Life,  the  relativity 
bi  OMi  knowledge  is  discernible.  The  analysis  of  vital  actions 
in  general,  leads  not  only  to  the  conclusion  that  things  in  them- 
selves cannot  be  known  to  us  ;  but  also  to  the  conclusion  thaft 
knowledge  of  them,  were  it  possible,  would  be  useless. 
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S  26.  There  still  remains  tlie  final  question — lyhafc  mud 
e  say  oonoeming  that  which  transc^T^jfl  ]fTinw1ftf!gA  P  Ara 
we  to  Test  wholly  in  the  consciousness  of  phenomena  P — ^is  the 
result  of  inquiry  to  exclude  utterly  £rom  our  minds  everything 
but  the  relatiye  ?  or  must  we  also  believe  in  something  beyond 
the  relative  P 

The  answer  of  pure  logic  is  held  to  be,  that  by  the  Umits 
of  our  intelligence  we  are  rigorously  confined  within  the  re- 
lative ;  and  that  anything  transcending  the  relative  can  be 
thought  of  only  as  a  pure  negation,  or  as  a  non-existence. 
"  The  ahsolute  is  conceived  merely  by  a  negation  of  conceiva- 
bility/'  writes  Sir  William  Hamilton.     "The  Absolute  and 
the  Injlnitey"  says  Mr  Mansel,  "  are  thus,  like  the  Inconceiv- 
able and  the  Imperceptible^  names  indicating,  not  an  object  of 
thought  or  of  consdousness  at  all,  but  the  mere  absence  of  the 
conditions  under  which  consciousness  is  possible."    From  each 
of  which  extracts  may  be  deduced  the  conclusion,  that  since 
reason  cannot  warrant  us  in  affirming  the  positive  existence 
of  what  is  cognizable  only  as  a  negation,  we  cannot  rationally 
affirm  the  positive  existence  of  anything  beyond  phenomena. 
Unavoidable  as  this  conclusion  seems,  it  involves,  I  think, 
a  grave  error.     If  the  premiss  be  granted,  the  inference  must 
doubtless  be  admitted ;  but  the  premiss,  in  the  form  presented 
by  Sir  William  Hamilton  and  Mr  Mansel,  is  not  strictly  true. 
Though,  in  the  foregoing  pages,  the  arguments  used  by  these 
writers  to. show  that  the  Absolute  is  unknowable,  have  been 
approvingly  quoted  ;  and  though  these  arguments  have  been 
enforced  by  others  equally  thoroughgoing ;  yet  there  remains 
to  be  stated  a  qualification,  which  saves  us  from  that  scepti- 
cism otherwise  necessitated.     It  is  not  to  be  denied  that  so 
long  as  we  confine  ourselves  to  the  purely  logical  aspect  of  the 
question,  the  propositions  quoted  above  must  be  accepted  in 
their  entirety ;  but  when  we  contemplate  its  more  general,  or 
psychological,  aspect,  we  find  that  these  propositions  are  im- 
perfect statements  of  the  truth :  omitting,  or  ratSier  excluding, 
as  they  do,  an  all-important  fact.     To  spWk  specifically :— 
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BeBJdee  that  definite  conBciousneai  of  which  Logic  fonmtlates 

be  fommlatfld.  Besides  complete  thoaghts,  and  besides  the 
thoughts  which  though  incomplete  admit  of  completion,  there 
are  thoughts  which  it  is  impossible  to  complete ;  and  yet  which 
arc  still  real,  in  the  sense  that  they  are  normal  affections  of 
the  intellect. 

Observe  in  iW  fimf  plftAo^  tliaf,  gy^iy  qj^  nf  iha  n^gMry^p^j^i^ 

by  which  the  relativity  of  our  knowledge  is  demonstrated. 


distinctly  postulates  the  positive  existence  of  .flomething  1^ 
yond  the  relative.  To  say  that  we  cannot  know  the  Absolute, 
is,  by  implication,  to  affirm  that  there  ts  an  Absolute. ..  In  the 
very  denial  of  our  power  to  learn  what  the  Absolute  is^  th^ 
lies  hidden  the  assumption  thai  it  is;  .a^dL  the  maEing~l$f~ 
this  assumption  proves  that  the  Absolute  has  been  present 
to  the  mind,  not  as  a  nothing,  but  as  a  someihing.  Similarly 
with  every  step  in  the  reasoning  by  which  this  doctrine  is 
upheld.  The  Noumenon,  everywhere  named  as  the  antithesis 
of  the  Phenomenon,  is  throughout  necessarily  thought  of  as 
an  actuality.  It  is  rigorously  impossible  to  conceive  that  our 
knowledge  is  a  knowledge  of  Appearances  only,  without  at  the 
same  time  conceiving  a  Reality  of  which  they  are  appearances ; 
for  appearance  without  reality  is  imthinkable.  Strike  out 
from  the  argument  the  terms  Unconditioned,  Infinite,  Absolute, 
with  their  equivalents,  and  in  place  of  them  write,  "  negation 
of  conceivability,"  or  "  absence  of  the  conditions  under  which 
consciousness  is  possible,"  and  you  find  that  the  argument 
becomes  nonsense.  Tndy  to  realize  in  thought  any  one  of  the 
propositions  of  which  the  argument  consists,  the  Unconditioned 
must  be  represented  as  positive  and  not  negative.  How  then  can 
it  be  a  legitimate  conclusion  from  the  argument,  that  our  con- 
sciousness of  it  is  negative  ?  An  argument,  the  very  construc- 
tion of  which  assigns  to  a  certain  term  a  certain  meaning, 
but  which  ends  in  showing  that  this  term  has  no  such  mean- 
ing, is  simply  an  elaborate  suicide.  .  filparjy,  then,_^the_>£]:3L 
demonstration  that  a  de/!nitc  conaciousnees  of  the  Abaolntfe 
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h  ""pfffT^^ft  ^^  ^^-  ™i|Tnif1iiMT  FtTtnppmm  nn  ffiffrrjinrViT  nnn 

eeJoggiieBS  of  it. 

Perhaps  the  best  way  of  showing  that  by  the  ncceasary 
conditions  of  thought^  we  are  obliged  to  form  a  positive  though 
vague  consciousness  of  this  which  transcends  distinct  con- 
sciousnesSi  is  to  analyze  our  conception  of  the  antithesis 
between  Belative  and  Absolute.  It  is  a  doctrine  called  in 
question  by  none,  that  such  antinomies  of  thought  as  Whole 
and  Part,  Equal  and  Unequal,  Singular  and  Plural,  are 
necessarily  conceived  as  correlatives :  thft  finn^p^"^"  ^^  °  I^^ 
is  impossible  without  the  conception  of  a  whole ;  jjl^cye  ci^i 
bo  no  idea  of  equality  without  one  of  inequality.  And  it  ^ 
admitted  that  &^&^  same  manner,  the  ^Relative  is  itself  con- 
ceivable  as  such,  only  by  opposition  to  the  Iixelative  or  Abso* 
.Isitfif. .  Sir  William  Ilamilton  however,  in  his  trenchant 

(and  in  most  parts  unanswerable)  criticism  on  Cousin,  contends, 
in  conformity  with  his  position  above  stated,  that  one  of 
these  correlatives  is  nothing  whatever  beyond  the  negation  of 
the  other.  "  Correlatives  "  he  says  "  certainly  suggest  each 
other,  but  correlatives  may,  or  may  not,  be  equally  real  and 
positive.  In  thought  contradictories  necessarily  imply  each 
other,  for  the  knowledge  of  contradictories  is  one.  But  the 
reality  of  one  contradictory,  so  far  from  guaranteeing  the  reality 
of  the  other,  is  nothing  else  than  its  negation.  Thus  every 
positive  notion  (the  concept  of  a  thing  by  what  it  is)  suggests 
a  negative  notion  (the  concept  of  a  thing  by  what  it  is  not) ; 
and  the  highest  positive  notion,  the  notion  of  the  conceivable, 
is  not  without  its  corresponding  negative  in  the  notion  of  the 
inconceivable.  But  though  these  mutually  suggest  each 
other,  the  positive  alone  is  real ;  the  negative  is  only  an  ab- 
straction of  the  other,  and  in  the  highest  generality,  even  an 
abstraction  of  thought  itself."  .Now  the  assertion 

tiiat  of  such  contradictories  "  the  negative  is  only  an  abstrac- 
tion of  the  other  " — "  is  nothing  else  than  its  negation," — is 

not  true.      In  sacih  cnrrftlfttiv^flj^  'Pgiml  n.ni\  '^^T^fiqiml,  it 

obrioiis  enott€<b-that  the  negative  concept  contains  something 
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3.  npgaiinn  nf  <lip_poait.ivti  oDC ;  for  iho  tiling  of 
k  equality  is  denied  are  not  abolished  from  conaciooaQes^ 
-  'fty^e  denial.  And  the  fact  ovcrlookod  by  Sir  Willimnj 
Hnmilton,  ia,  that  the  like  holds  even  with  those  correlatii 
of  which  the  negative  ia  inconceivable,  in  the  strict  sonso 
the  word.  Take  for  example  the  Limited  and  the  XJnUmil 
Our  notion  of  the  Limited  is  composed,  firstly  of  a  conscious- 
nesB  of  Bomo  kind  of  being";  and  secondly  of  a  consciousness  of 
the  limits  under  which  it  ia  known.  In  the  antithetical  notion 
of  tho  Unlimitodj  the  conscioosncss  of  limits  is  abolished ;  but 
not  the  consciousness  of  some  kind  of  bcinj^.  It  is  quite  true 
that  in  the  absence  of  conceived  limits,  this  consciousness  ceaaes' 
to  be  a  concept  properly  so  called ;  but  it  ia  none  the  less 
tliat  it  remains  as  a  mode  of  consciousness.  If,  in  such  ci 
tho  negative  contradictory  were,  as  alleged,  "  noiking  else 
Ihan  tho  negation  of  tho  other,  and  therefore  a  mere  nonen- 
tity, then  it  would  clearly  follow  that  negative  contradictories 
could  be  used  interchangeably:  the  Unlimited  might  be 
thought  of  ua  antithetical  to  the  Divisible  ;  and  thelndimibie 
as  antithetical  to  the  Limited.  While  the  fact  that  they 
cannot  bo  so  used,  proves  that  in  consciouaneas  the  Unlimited 
and  the  Indivisible  are  qualitatively  distinct,  and  therefore 
positive  or  real  j  since  distinction  cannot  exist  betivoen 
nothings.  The  error,  (very  naturally  fallen  into  by  philo* 
eophers  intent  on  demonstrating  the  limits  and  conditic 
of  consciousness,}  consists  in  assuming  that  consciousness 
tains  nothing  but  limits  and  conditions ;  to  the  entire  neglect 
of  that  which  is  limited  and  conditioned.  It  is  forgotten 
that  there  ia  something  which  alike  forms  the  raw  material 
of  definite  thought  and  remains  after  the  definitcncss  which 
thinking  gave  to  it  has  been  destroyed.  Now  all 

this  applies  by  chajigo  of  U^rma  to  the  last  and  highest  of 
these  antinomies — tliat  between  the  Uclative  and  the  Son- , 
relative.     AV"c  are  consciousof  theJtelfltivfi  as  taistence  undar- 
CQoditiona  and  limits ;  it  is  impossible  that  these  conditianfi-* 
i  limits  can  be  thought  of  apart  Trom  Bometbir^tfl 
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tlicy  give  the  form ;   the  abstraction  of  these  conditions  and    ) 
'  limu^is,  by  the  hypothesis,  the  abstraction  of  them  only  ;  con-   k 
seqnently  there  must  be  a  residuary  consciousness  of  some-  /^ 
thing  which  filled  up  their  outlines  ;  and  this  indefinite  some*  \ 
thing  constitutes  our  consciousneaa  of  the  Non-relative  or  J 
Abeolttte.    Impossible  though  it  is  to  give  to  this  conscioua/^ 
ness  any  qualitative  or  quantitative  expression  whatever,  it  is 
not  the  less  certain  that  it  remains  with  us  as  a  positive  and 
indestructible  element  of  thought. 

Still  more  manifest  will  this  truth  become  when  it  is  ob- 
served that  our  conception  of  the  Relative  itself  disappears,  if 
our  conception  of  the  Absolute  is  a  pure  negation.  It  is  ad- 
mitted, or  rather  it  is  contended,  by  the  writers  I  have  quoted 
above,  that  contradictories  can  be  known  only  in  relation  to 
each  other — ^that  Equality,  for  instance,  is  unthinkable  apart 
from  its  correlative  Inequality ;  and  that  thus  the  S.elative  can 
itself  bo  conceived  only  by  opposition  to  the  Non-relative.  It 
is  also  admitted,  or  rather  contended,  that  the  consciousness  of 
a  relation  implies  a  consciousness  of  both  the  related  members. 
If  we  are  required  to  conceive  the  relation  between  tlie  Re- 
lative and  Non-relative  without  being  conscious  of  both,  "  we 
are  in  fact "  (to  quote  the  words  of  Mr  Mansel  difierently 
applied)  "  required  to  compare  that  of  which  we  are  conscious 
with  that  of  which  we  are  not  conscious ;  the  comparison 
itself  being  an  act  of  consciousness,  and  only  possible  through 
the  consciousness  of  both  its  objects.^'  What  then  becomes 
of  the  assertion  that  "  the  Absolute  is  conceived  merely  by  a 
negation  of  conceivability,*'  or  as  "  the  mere  absence  of  the 
conditions  under  which  consciousness  is  possible  P  *'  If  the  Non- 
relative  or  Absolute,  is  present  in  thought  only  as  a  mere 
negation,  then  the  relation  between  it  and  the  Relative  be- 
comes unthinkable,  because  one  of  the  terms  of  the  relation  is 
absent  from  consciousness.  And  if  this  relation  is  unthink- 
*able,  then  is  the  Relative  itself  unthinkable,  for  want  of  it- 
antithesis  :  whence  results  the  disappearance  of  all  thought 
wliatever. 
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Let  me  here  point  out  that  both  Sir  Wm  Hamilton  and 
Mr  Manael^  do,  in  other  places,  distinctly  imply  that  our 
consciousness  of  the  Absolute,  indefinite  though  it  is,  is 
positive  and  not  negative.  The  very  passage  already  quoted 
from  Sir  Wm  Hamilton,  in  which  he  asserts  that  "the 
absolute  is  conceived  merely  by  a  negation  of  conceivability/' 
itself  ends  with  the  remark  that,  "  by  a  wonderful  revelation  ■ 
we  are  thus,  in  the  very  consciousness  of  our  inability  to  con* 
ceive  aught  above 'the  relative  and  finite,  inspired  with  a 
belief  in  the  existence  of  something  unconditioned  beyond 
the  sphere  of  all  comprehensible  reality."  The  last  of 
these  assertions  practically  admits  that  which  the  other 
denies.  By  the  laws  of  thought  as  Sir  Wm  Hamilton  has 
interpreted  them,  he  finds  himself  forced  to  the  conclusion 
that  our  consciousness  of  the  Absolute  is  a  pure  negation. 
He  nevertheless  finds  that  there  does  exist  in  consciousness 
an  irresistible  conviction  of  the  real  "  existence  of  some- 
thing imconditioned."  And  he  gets  over  the  inconsistency 
by  speaking  of  this  conviction  as  "  a  wonderful  revelation  " — 
"  a  belief  "  with  which  we  are  "  inspired :  "  thus  apparently 
hinting  that  it  is  supematurally  at  variance  with  the  laws  of 
thought.  Mr  Mansel  is  betrayed  into  a  like  inconsistency. 
When  he  says  that  "  we  are  compelled,  by  the  constitution  of 
our  minds,  to  believe  in  the  existence  of  an  Absolute  and  In- 
finite Being, — a  belief  which  appears  forced  upon  us,  as  the 
complement  of  our  consciousness  of  the  relative  and  the 
finite ; "  he  clearly  says  by  implication  that  this  conscious- 
ness is  positive,  and  not  negative.  He  tacitly  admits  that 
we  are  obliged  to  regard  the  Absolute  as  something  more 
than  a  negation — that  our  consciousness  of  it  is  not  "the 
mere  absence  of  the  conditions  under  which  consciousness  is 
possible." 

The  supreme  importance  of  this  question  must  be  my 

apology  for  taxing  the  reader's  attention  a  little  further,  in 

the  hope  of  clearing  up  the  remaining  difficulties.     The  ne- 

.  cessarily  positive  character  of  our  consciousness  of  the  Unoon* 
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ditionedy  whichy  as  we  have  seen,  follows  from  an  ultimate 
law  of  thonghty  will  be  better  understood  on  contemplating 
the  process  of  tbonght. 

^e_^g£^he  argoments  used  to  prove  the  relativity  nL- — 
oSmowIedge,  is,  that  we  cannot  conceive  Space  or  Time  as  ^ 
either  KmiteJ^r  unlimited.^  It  is  pointed  out  that  when  we 
inu^^ine  a  limit,  there  simultaneously  arises  the  consciousness 
of  a  space  or  time  existing  beyond  the  limit.  This  remoter 
space  or  time,  though  not  contemplated  as  definite,  is  yet  con- 
templated as  real.  Though  we  do  not  form  of  it  a  conception 
proper,  since  we  do  not  bring  it  within  bounds,  there  is  yet  in 
our  minds  the  tmshaped  material  of  a  conception.  Similarly 
with  our  consciousness  of  Cause.  We  are  no  more  able  to 
form  a  circumscribed  idea  of  Cause,  than  of  Space  or  Time  ; 
and  we  are  consequently  obliged  to  think  of  the  Cause  which 
transcends  the  limits  of  our  thought  as  positive  though  inde- 
finite. Just  in  the  same  manner  that  on  conceiving  any 
bounded  space,  there  arises  a  nascent  consciousness  of  space 
outside  the  bounds ;  so,  when  we  think  of  any  definite  cause, 
there  arises  a  nascent  consciousness  of  a  cause  behind  it :  and 
in  the  one  case  as  in  the  other,  this  nascent  consciousness  is 
in  substance  like  that  which  suggests  it,  though  without  form. 
The  momentum  of  thought  inevitably  carries  us  beyond  con- 
ditioned existence  to  unconditioned  existence ;  and  this  ever 
persists  in  us  as  the  body  of  a  thought  to  which  we  can  give 
no  shape. 

Hence  oiir  firm  belief  in  objective  reality — a  belief  which 
metaphysical  criticisms  cannot  for  a  moment  shake.  When 
we  are  taught  that  a  piece  of  matter,  regarded  by  us  as  exist- 
ing externally,  cannot  be  really  known,  but  that  we  can 
know  only  certain  impressions  produced  on  us,  we  are  yet,  by 
the  relativity  of  our  thought,  compelled  to  think  of  these  in 
relation  to  a  positive  cause — the  notion  of  a  real  existence 
which  generated  these  impressions  becomes  nascent.  If  it  be 
proved  to  us  that  every  notion  of  a  real  existence  which  we 
can  frame,  is  utterly  inconsistent  with  itself— that  mattc^r, 
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however  conceived  by  us,  cannot  be  matter  as  it  uetutiU^I 
our  conception,  tboiigh  traDsfignred,  ia  not  destroywl 
remains  the  sonae  of  reality,  dissociated  as  far  as  possible  fr 
those  special  forms  under  wbicli  it  was  before  represented  in 
thought.      Though  Philosophy  condcmna  succesaively  each 
attempted  conception  of  the  Absolute — though  it  proves  to 
that  tie  Absolute  is  not  this,  nor  that,  nor  that — tliough 
obedience  to  it  we  negative,  one  after  another,  each  idea  ta: 
arises ;  yet,  as  vro  cannot  expel  the  entire  contents  of 
oueneea,  there  ever  remains  behind  an  element  which  pt 
into  new  ehapea.     The  continual  negation  of  each  pari 
IflT  fonn  and  limit,  simply  results  in  the  more  or  less  c( 
pleto  abstraction  of  all  forms  and  limits ;  and  so  enda  in 
indefinite  consciousness  of  llie  imformed  and  unlimited. 
And  here  wo  come  face  to  face  with  the  ultimate 

culty — How  canthere  possibly  beconstJtutcd 

of  the  iinfijTpipd  and  imliinuted,  when,  by  its  very  nature,  con- 
sciousness is  possible  only  under  forms  and  limits  ?.    If  every 
consciousness  of  existence  ia  a  consciouaneas  of  existenco  as 
eonditionod,  tlien  how,  after  the  negation  of  conditions,  can 
there  be  any  residuum  P.    Though  not  directly  withdrawn  by 
the  withdrawal  of  its  conditions,  must  not  the  raw  material  of 
consciousness  be  withdrawn  by  implication  ?.   Must  it  not  van- 
ish when  the  conditions  of  its  existence  vanish  ?  ._That_^ 
thero  must^ba-a aolutiomf  this  difficultyjajaaoijcsl; ;  jjuco— 
even  those  who  would  put  it^  do,  as  alxeaiy- ihown,-.adiiiil^_' 
that  wo  havo  somo  such  consciousneas^  .and  tba  s 
pears  to  HiBthal  above  shadowed  forth.      Such  consciouf 
is^not;  antTcannot  bo," constituted  by  any  single  mental  i 
but  is  the  product  of  many  mental  acts.  In  each  concept  the^~ 
is  an  element  which  persists.     It  is  alike  impossible  for  this 
element  to  bo  absent  from  consciousness,  and  for  it  to  be  pre- 
sent in  consciousness  alone  :  cither  aUemative  involves  un- 
consciousness — the  one  from  the  wont  of  the  substance ;  tho 
otbcr  from  tho  want  of  the  form.    But  the  persistence  of  this 
element  under  successive  conditions,  nccessifates  a  sense  of  it  ■ 
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distinguished  from  the  conditions^  and  independent  of  them. 
The  sense  of  a  something  that  is  conditioned  in  every  thought, 
cannot  be  got  rid  of,  because  the  something  cannot  be  got  rid  of. 
How  then  most  the  sense  of  this  something  be  constituted  ? 
Evidently  by  combining  successive  concepts  deprived  of  their 
limits  and  conditions.  We  form  this  indefinite  thought,  as 
we  form  many  of  our  definite  thoughts,  by  the  coalescence  of 
a  series  of  thoughts.  Let  me  illustrate  this.  A  large 

complex  object,  having  attributes  too  numerous  to  be  repre- 
sented at  once,  is  yet  tolerably  well  conceived  by  the  imion  of 
several  representations,  each  standing  for  part  of  its  attributes. 
On  thinking  of  a  piano,  there  first  rises  in  imagination  its 
visual  appearance,  to  which  are  instantly  added  (though  by 
separate  mental  acts)  the  ideas  of  its  remote  side  and  of  its 
solid  substance.  A  complete  conception,  however,  involves  the 
strings,  the  hammers,  the  dampers,  the  pedals ;  and  while 
successively  adding  these  to  the  conception,  the  attributes  first 
thought  of  lapse  more  or  less  completely  out  of  consciousness. 
Nevertheless,  the  whole  group  constitutes  a  representation  of 
the  piano.  'TJ'nw  m  in  thia  paafi  litn  friiim  n  <li  fiiiihi  y  mil  i  j[i(  uP 
a  special  existence,  by  imposing  limits  and  fiOTidifinTiq  ^'n  mm. 
CcssivcTiittu-^  ue.  inrtne  converse  case,  by  tftVing  a^5ty  fliA 

limits  ftTiH  pnnHifiVTH^  I'n  pi^r^^fifipiyQ  finfiy,  y^  (ona  fttt  IBli^fiaittt 


-  ^-«  -^  ^ — -^ — 

notion  of  general  existence.  By  fusing  a  series  of  states  of 
consciousness,  m.  each  of  which,  as  it  arises,  the  limitations 
and  conditions  are  abolished,  there  is  produced  a  consciousness 
of  something  imconditioned.  To  speak  more  rigor- 

ously : — ^this  consciousness  is  not  the  abstract  of  any  one 
group  of  thoughts,  ideas,  or  conceptions ;  but  it  is  the  abstract 
of  all  thoughts,  ideas,  or  conceptions.  That  which  is  common 
to  them  all,  and  cannot  be  got  rid  of,  is  what  we  predicate  by 
the  word  existence.  Dissociated  as  this  becomes  from  each  of 
its  modes  by  the  perpetual  change  of  those  modes,  it  remains 
as  an  indefinito  consciousness  of  something  constant  imder 
all  modes — of  being  apart  from  its  appearances.  The  dis- 
tinction we  fed  between  special  and  general  existence,  is  the 
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distinction  between  that  wliich  is  changeable  in  us,  and  that 
which  is  unchangeable.  The  contrast  between  the  Absolute 
and  the  Relative  in  our  minds,  is  really  the  contrast  between 
that  mental  element  which  exists  absolutely,  and  those  which 
exist  relatively. 

By  its  very  nature,  therefore,  this  ultimate  mental  element 
is  at  once  necessarily  indefinite  and  necessarily  indestructible. 
Our  conscioiisness  of  the  tmconditioned  being  literally  the  un- 
conditioned consciousness,  or  raw  material  of  thought  to  which 
in  thinking  we  give  definite  forms,  it  follows  that  an  ever*pre- 
sent  sense  of  real  existence  is  the  very  basis  of  our  intelligence. 
As  we  can  in  successive  mental  acts  get  rid  of  aU  particular 
conditions  and  replace  them  by  others,  but  cannot  get  rid  of 
that  undifferentiated  substance  of  consciousness  which  is  con- 
ditioned anew  in  every  thought ;  there  ever  remains  with  us 
a  sense  of  that  which  exists  persistently  and  independently  of 
conditions.  At  the  same  time  that  by  the  laws  of  thought 
we  are  rigorously  prevented  from  forming  a  conception  of  ab- 
solute existence ;  we  are  by  the  laws  of  thought  equally  pre- 
vented from  ridding  ourselves  of  the  consciousness  of  absolute 
existence :  this  consciousness  being,  as  we  here  see,  the  obverse 
of  our  self-consciousness.  And  since  the  only  possible  mea- 
sure of  relative  validity  among  our  beliefs,  is  the  degree  of 
their  persistence  in  opposition  to  the  efforts  made  to  change 
them,  it  follows  that  this  which  persists  at  all  times,  imder  all 
circumstances,  and  cannot  cease  until  consciousness  ceases,  has 
the  highest  validity  of  any. 

To  sum  up  this  somewhat  too  elaborate  argument :  —  We 
have  seen  how  in  the  very  assertion  that  all  our  knowledge, 
properly  so  called,  is  Relative,  there  is  involved  the  assertion 
that  there  exists  a  Non-relative.  "Wo  have  seen  how,  in  each 
step  of  the  argument  by  which  this  doctrine  is  established, 
the  same  assumption  is  made.  We  have  seen  how,  from  the 
very  necessity  of  thinking  in  relations,  it  follows  that  the 
Relative  is  itself  inconceivable,  except  as  related  to  a  real 
Non-relative.    We  have  seen  that  unless  a  real  Non-relative 
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or  Absolute  be  postulated,  the  Relatiye  itself  becomes  abso-  | 
lute;  and  so  brings  the  argument  to  a  contradiction.  And  on  / 
contemplating  the  process  of  thought,  we  have  equally  seen/ 
how  impossible  it  is  to  get  rid  of  the  consciousness  of  jbox 
Hctnalitjr  lying  behind  appearances;  and  how,  from  this  im* 
possibility,  results  our  indestructible  belief  in  that  actuality. 


CHAPTER  V. 


THE  RECONCILIATION. 


§  27.  Thus  do  all  lines  of  argument  conyerge  to  the  same 
conclusion.  The  inference  reached  a  priori,  in  the  last  chapter^ 
confirms  the  inferences  which,  in  the  two  preceding  chapters, 
were  reached  d  posteriori.  Those  imbecilities  of  the  under- 
standing that  disclose  themselves  when  we  try  to  answer  the 
highest  questions  of  objective  science,  subjective  science  proves 
to  be  necessitated  by  the  laws  of  that  understanding.  ]W[fijnot  ^ 
only  learn  by  the  frustration  of  all  our  efforts,  that  thg  r^^b'ty 
un"d6Tiytn^'appeafances*'is  totally  and  for  ever  inconceivable 
by  us ;  but  we  also  learn  why,  from  the  very  nature  of  our 
intelligence,  it  must  be  so.  Finally  we  discover  that  this 
conclusion,  which,  in  its  imqualified  form,  seems  opposed  to 
the  instinctive  convictions  of  mankind,  falls  into  harmony 
with  them  when  the  missing  qualification  is  supplied. 
Though -the  Absolute  cannot  in  any  manner  or  -degree-bo 
known,  in  the  strict  sense  of  knowing,  yet  we  find  thnt  its  po- 
sitive existence  is  a  necessary  datum  of  consciousness ;  that  so 
long  as  consciousness  continues,  we  cannot  for  an  instant  rid 
it  of  this  datum ;  and  that  thus  the  belief  which  this  datum 
constitutes,  has  a  higher  warrant  than  any  other  whatever. 

Here  then  is  that  basis  of  agreement  wo  set  out  to  seek. 

This  conclusion  which  objective  science  illustrates,  and  sub- 

.jectivo  science    shows   to  be  unavoidable, — this   conclusion 

which,  while  it  in  the  main  expresses  the  doctrine  of  the  Eng- 
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lifih  school  of  pHilosopliy^  recognizes  also  a  soul  of  trath  in  the 
doctrine  of  the  antagonist  German  school--^tUsjCQDcIciao] 
which  brings  thfi  r**«^^^^  ^f  flpgcvl?tion  into  harmony  with  those 
of  common  sense ;  is  also  the  conclusion  which  reconciles  IteU- 
giQ2LJlEiiJL.Scieiioe.  Commpii  Sense  asserts  the  existence  of  a 
reality ;  QbjectiTe  Science  proves  that  this  reality  cannot  be 
what  we  think  it ;  Subjective  Science  shows  why  we  cannot 
think  of  it  as  it  is,  and  yet  are  compellfid  to  think  jQf.it  as  ex- 
istingji^and  in&is  assertion  of  a  Reality  utterly  inscrutable 
m  nature^  Keligion  finds  an  assertion  essenti^y  ccnnciding 
with  her  own.  We  are  obliged  to  regard  every  phenomenon 
as  a  manifesibation  of  some  Power  by  which  we  are  acted  upon ; 
though  Omnipresence  is  unthinkable,  yet,  as  experience  dis<- 
closes  no  bounds  to  the  diffusion  of  phenomena,  we  are  unablo 
to  think  of  limits  to  the  presence  of  this  Power ;  while  the 
criticisms  of  Science  teach  us  that  this  Power  is  Incompre- 
hensiblo.  And  this  consciousness  of  an  Incomprehensiblo 
Power,  called  Omnipresent  &om  inability  to  assign  its  limits, 
is  just  that  consciousness  on  which  Religion  dwells. 

To  understand  fully  how  real  is  the  reconciliation  thus 
reached,  it  will  be  needful  to  look  at  the  respective  attitudes 
that  Religion  and  Science  have  all  along  maintained  towards 
this  conclusion.  We  must  observe  how^dl  along,  the  imper- 
fections of  each  have  been  undergoing  correction  By  the  other ; 
and  how  the  final  out-coino  of  their  mutual  criticisms,  can  be 
nothing  else  tiian.  jan  entire  agreement  on  this  deepest  and 
widest  of  all  truths. 

§  28.  In  IBifi^'g*^"  let  us  recognize  the  high  merit  that  from, 
«.ito  fecEJ^in?  ^^  has  dimly  dia^^aTifi^  t^^  ultimate  verity,  and 
has  never  ceased  to  insist  upon  it.  In  its  earliest  and  crudest 
forms  it  manifested,  however  vaguely  and  inconsistently,  an 
intuition  forming  the  germ  of  this  highest  belief  in  which  all 
philosophies^  finally  unite.  The  consciousncsa  of  a  mystery 
is  traceable  in  the  rudest  fetishism.  Each  higher  religious 
C|ped,  rejecting  those  definito  and  simple  interpretations  of 
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Nature  previoualy  given^  has  become  more  reb'gious  by  doing 
this.  As  the  quite  concrete  and  conceivable  agencies  alleged 
as  the  causes  of  things,  have  been  replaced  by  agencies  less 
concrete  and  conceivable,  the  clement  of  mystery  has  of  ne- 
cessity become  more  predominant.  Through  aU  its  successive 
phases  the  disappearance  of  those  positive  dognoas  by  which 
the  mystery  was  made  unmysterious,  has  formed  the  essential 
change  delineated  in  religious  history.  And  so  Beligion  has 
ever  been  approximating  towards  that  complete  recognition  of 
this  mystery  which  is  its  goaL 

For  its  essentially  valid  belief,  Religion  has  constantly  done 
battle.  Gross  as  were  the  disguises  under  which  it  first 
espoused  this  belief,  and  cherishing  this  belief;  though  it  still 
does,  under  disfiguring  vestments,  it  has  never  ceased  to  main- 
tain and  defend  it.  It  has  everywhere  established  and  pro- 
pagated^one  or  other  modification  oTthe  doctrine  &at  alllhin jrs 
.  are  manifestations  of  a  Power,  that  transcends  our  knowledge. 
Though  from  age  to  age,  Science  has  continually  defeated  it 
wherever  they  have  come  in  collision,  and  has  obliged  it  to 
relinquish  one  or  more  of  its  positions ;  it  has  still  held  the 
remaining  ones  with  undiminished  tenacity.  No  exposure  of 
the  logical  inconsistency  of  its  conclusions — ^no  proof  that  each 
of  its  particular  dogmas  was  absurd,  has  been  able  to  weaken 
its  allegiance  to  that  ultimate  verity  for  which  it  stands. 
After  criticism  has  abolished  all  its  arguments  and  reduced  it 
to  silence,  there  has  still  remained  with  it  the  indostnrotibte 
consciousness  of  a  truth  which,  however  faulty  the  mode  in 
which  it  had  been  expressed,  was  yet  a  truth  beyond  cavil. 
To  this  conviction  its  adherence  has  been  substantially  sincere. 
And  for  the  guardianship  and  diflfdsion  of  it,  Humanity  has 
ever  been,  and  must  ever  be,  its  ddbtor. 

But  while  from  the  beginning.  Religion  has  had  the  all- 
essential  ofiice  of  preventing  men  from  being  wholly  absorbed 
in  the  relative  or  immediate,  and  of  awakening  them  to  a  con- 
sciousness of  something  beyond  it,  this  office  has  been  but  very 
I  imperfectly  discharged.    Religion  has  ever  been  more  or  1^ 
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noir. 


IGS  to  be  piuiially  irreligious  even 
^first  place,  as  ipipUed  above,  it  bas  all 
along  professed  to  bave  some  knowledge  qf  tbat  wbicb  tran- 
scends  knowledge;  and  has  go  contradicted  it^own  teacbings. 
While  with  one  breath  it  has  asserted  tbaif^p,  Caus^  Uf  all  /. 
things  passes  understanding,  it  has,  with  x^Vext  breath,/ 
asserted  that  the  Cause  of  all  things  possess^  £uch  or  such 
attributes — can  be  in  so  far  understood.  In  the^idt 

^n^  pl^lpe,  while  in  great  part  sincere  in  its  fealty  to  tjliet  great 
truth  it  has  had  to  uphold,  it  has  often  been  insincere,  imd 
consequently  irreligious,  in  maintaining  the  imtenable'  doc- 
trines by  which  it  has  obscured  this  great  truth.  Each  a^ 
sertion  inspecting  the  nature,  acts,  or  motives  of  that  Powc/ 
wiiich  the  TTniveise  manifests  to  us,  has  been  repeatedly  called 
in  question,  and  proved  to  be  inconsistent  with  itself,  or  with 
acoompanying  assertions.  Yet  each,  of  them  has  been  age 
after  age  insisted  on,  in  spite  of  a  secret  consciousness  that  it 
would  not  bear  examination.  .Tnaf^^  thft^gtl  ""'^T?!^  ^^ 
ite  ftentnil  1^^'^'^^  -"^  imr^'^fT"*'^^'*!  Beliirion  has  obstinate- 
ly  liftM  ftiTATy  ftiitp(^^-  long,  after  it  was  obyipiulj.JQJ^fen- 
sOJe.  And  this  naturally  introduces  us  to  th^^^UBfl^d 

most  serious  form  of  irreligion  which  Beligion  has  di^Iayed ; 
namely,  an  imperfect  belief  in  that  which  it  especially  professes 
to  bdiove.  How  truly  its  central  position  i%  impregnable,  Be- 
fi^nnas  flever  adequately  realized.  In  the  devoutest  faith 
as  we  habitually  seejt,  theri)  lies  hidden  an  innermost  CK)re  of 
scepticism ;..  and  it  is  this  scepticism  which  causes  that  dread 
of  inquiry  displayed  by  Religion  when  face  to  face  with  Science. 
Obliged  to  abandon  one  by  one  the  superstitions  it  once  ten- 
aciously held,  and  daily  finding  {ts  cherished  beliefs  more  and 
more  shaken,  Religion  shows  a  secret  fear  that  all  things  may 
some  day  bo  explained ;  and  thus  itself  betrays  a  lurking 
doubt  whether  that  Incomprehensible  Cause  of  which  it  is 
conscious,  is  really  incomprehensible. 

•     Of  Religion  then,  we  must  always  remember,  that  amid  its 

many  errors  and  corruptions  it  has  asserted  and  diSused  a 
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Bupreme  verityT  Froni-the  &rst,  the  recognition  of  this  snpreiao 

veritf,  in  bowcver  &opcrfect  a  moniiGr,  has  been  its  vital  cle-  I 

ment;  anditsvuricuS^efects.oneeextrcmcbutgradualJydimin-  ' 

iabing,  hare  bcan.3oniaiiy&ilurc8torecogiiize  in  full  tliatwbicb  ' 

it  rwiogiiizetl'ip-piirt,  Thcjruly  religions  element  of  Religion  ' 

has  always  b<x:n  good ;  that  which  has  proToI  untenable  in  ] 

iloclrino  aipi-Ticibna  iii  practice,  haa  been  its  iirch^ous  ele-  , 

ment ;  and  from  this  it  has  been  ever  undergoing  purification.  ^ 

,^  "2^:  And  now  observe  that  all  ^ong,  the  agent  which  haa_  i 
rfl^rjH_  fhn  jnrifir;jrinTT_lirii,  hryn  finirnina     We  habitoally    ' 
.   »ye)-Iook  the  fact  that  this  baa  been  one  of  its  functiona. 
■  -"iieligion  ignores  its  immense  debt  to  Science ;  and  Science  la 
■ .  wmrccty  at  all  conBcioua  how  much  Heligion  owe*  it.     Yefit  ^ 
ia  dcmonstrablo  that  every  itejjjiv  which  Helicon,  has  jiru- 
gjesaed  from_ita  first  low  conception  to  the  ctHDparatiail^^ 
Ingh  fuifl  it  hiig_now  reacTieLlj  i&iencc  iuuhalped  it,  or  rather 
ftj^oed  it,  to  take ;   and  4)iat  even  now.  Science  is  urging  fur- 
ther  steps" in  the  same  direction. 

TJaingthcword  Science  in  ita  true  sense,  as  comprehending  all 
positive  and  definite  knowledge  of  the  order  existing  among 
enrrounding  phenomena,  it  becomes  manifest  that  from  the 
outset,  tbo  diseoTory  of  an  established  order  has  modified  that 
conception  of  disorder,  or  undetermined  order,  which  under- 
lies every  Euperstition.  Aa  fast  as  experience  proves  *hat 
certain  iamiliaj  changes  always  happen  in  tbo  js:une  sequence, 
there  begins  to  fade  frvia  thp  mind  the  conception^ of  a  speciftl 
personality  to  whoso  vuriablfl  will  they  war*  before  tweribeflr-" 
And  when,  sti.'p  by  step,  accumulating  observations  do  the  like 
with  the  loss  familiar  changes,  a  similar  modification  of 
belief  takes  place  with  respect  to  them. 

AVhile  this  process  seems  to  those  who  effect,  and  those 
wlio  undergo  it,  an  anti-religions  one,  it  is  really  the  reverse. 
Instead  of  the  specific  comprobeosible  agency  before  assigned, 
there    ia  substituted  a  less  s])ecific  and  less   co^^^iansiUe*"^ 
agency ;  and  tliough  fliU,  atandiug  in  opposition  to  the  pre- 
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Tious  one,  cannot  at  first  call  forth  tho  same  feeling,  yet,  as 
being  less  comprehensible,  it  mnst  eventually  call  forth  this 
feeling  more  fuUy.  Take  an  instance.  Of  old  the  Sun 

was  regarded  as  the  chariot  of  a  god;  drawn  by  horses.  How 
fieff  the  idea  thus  grossly  expressed,  was  idealized,  wo  need  not 
inquire.  It  suffices  to  remark  that  this  accounting  for  the 
apparent  motion  of  the  Sun  by  an  agency  like  certain  visible 
terrestrial  agencies,  reduced  a  daily  wonder  to  the  level  of  the 
commonest  intellect.  When,  many  centuries  after,  Kepler  dis- 
covered that  the  planets  moved  round  the  Sun  in  ellipses  and 
described  equal  areas  in  equals  times,  he  concluded  that  iii 
each  planet  there  must  exist  a  spirit  to  guide  its  movements. 
Here  we  see  that  with  the  progress  of  Science,  there  had  dis- 
appeared the  idea  of  a  gross  mechanical  traction,  such  as  was 
first  assigned  in  the  case  of  the  Sun ;  but  that  while  for  this 
there  was  substituted  an  indefinite  and  less-eosUy  conceivable 
force,  it  was  stUl  thought  needful  to  assume  a  special  personal 
agent  as  a  cause  of  the  regular  irregularity  of  motion.  When, 
finally,  it  was  proved  that  these  .planetary  revolutions  with 
all  their  variations  and  disturbances,  conformed  to  one  imi- 
versal  law — when  the  presiding  spirits  which  Kepler  con- 
ceived were  set  aside,  and  the  force  of  gravitation  put  in  their 
place ;  the  change  was  really  the  abolition  of  an  imaginable 
agency,  and  the  substitution  of  an  unimaginable  one.  For 
though  the  laio  of  gravitation  is  within,  oar  mental  grasp,  it 
is  impossible  to  realize  in  thought  the  farcB^,  of  gravitation. 
Newton  himself  confessed  the  force  of  gravitation  to  be  in- 
comprehensible without  the  intermediation  of  an  ether ;  and, 
as  we  have  already  seen,  (§  18,)  the  assumption  of  an  ether 
does  not  in  the  least  help  us.  Thus  it  ia  with 

Science  in  general.  Its  progress  in  grouping  particular 
relations  of  phenomena  imder  laws,  and  these  special  laws  - 
under  laws  more  and  more  general,  is  of  necessity  a  pro- 
gress to  causes  that  are  more  and  more  abstract.  And 
causes  more  and  more  abstract,  are  of  necessity  causes  less 
and  less  conceivable ;    since  the  formation  of  an  abstract 
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xioooption  iDTolvcs  tho  dropping  of  certain  concroto  elemonta 
.  tflf  thoaglit.  nonce  the  most  abstract  conception,  to  which 
)  is  Bvur  fllowly  approocliing,  is  one  that  merges  into 
sooceivEilile  or  unthinkable,  by  the  dropping  of  all  con- 
i  ElemL-nts  of  thought.  And  so  is  juatified  the  assertion, 
that  the  belielk  which  Science  has  forced  upon  HcCglon^ 
beeD  intrinsically  more  religious  than  those  which  they  b 
planted. 

Science  however,  like  Religion,  has  but  very  incompletely 
fulfilled  it«  ofEcc.  As  Religion  has  fallen  short  of  its  functiog. 
in  so  far  OS  it  has  heon  irreligious ;  so  has  Science  fallen  short 
of  its  function  in  so  far  as  It  has  been  nnscientific,  ^  Let  na 
note  the  several  parallelisms.  In  its  earlier  stages. 

Science,  while  it  began  to  t«ach  the  constant  relntioos  of 
pheuomcna,  and  so  discredited  the  belief  in  separate  per- 
eonalities  as  the  causes  of  them,  itself  substituted  the  belief 
in  causal  agencies  which,  if  not  personal,  were  yet  concrete. 
When  certain  facts  were  said  to  show  "  Nature's  abhorrence 
of  a  vacuum,"  when  the  prgpertios  of  gold  wore  explained  as 
duo  to  some  entity  called  "aureity,"  and  when  the  phenomena 
of  life  were  attributod  to  "  a  vital  principle ; "  there  was  set 
up  a  mode  of  interpreting  the  facta,  which,  while  antagonistic 
to  the  religious  mode,  because  assigning  other  agencies,  was 
ulso  unscientific,  because  it  professed  to  know  tliat  about 
which  notliing  was  known.  Uaving  abandoned  these  meta- 
physical agencies — having  seen  that  they  were  not  inde- 
pendent exiatencca,  but  merely  special  combinations  of  general 
causes.  Science  has  more  recently  ascribed  extensive  groups 
of  phenomena  to  electricity,  chemical  affinity,  and  other  like 
general  powers.  But  in  speaking  of  these  as  ultimate  and 
independent  entities,  Science  has  preserved  siibsfantially 
the  same  attitude  aa  before.  Accounting  thus  for  all  phe- 
nomena, those  of  Life  and  Thought  included,  it  has  not  only 
maintained  its  seeming  antagonism  to  Religion,  by  alleging 
agencies  of  a  radicaUy  unlike  kind ;  but,  in  so  far  as  it  haft 
tacitly  assumed  a  knowledge  of  these  agencies,  it  has  contisiii 


THE  RECOKCILIATIOK.  105 

Tmscientific.  At  the  present  time,  howeyer,  the  most  advanced 
men  of  science  are  abandoning  these  later  conceptions,  as 
their  predecessors  abandoned  the  earlier  ones.  Magnetism, 
heaty  light  &c.,  which  were  awhile  since  spoken  of  as  so 
many  distinct  imponderables,  physicists  are  now  beginning 
to  regard  as  different  modes  of  manifestation  of  some  one 
uniyersal  force;  and  in  so  doing  are  ceasing  to  think  of 
this  force  as  comprehensible.  In  each 

progress,  Science ^hasjbhiitfl  nfoppwi  nhnrt  rriih  iiii|ii  iflrini 
solutioni — has  iinscientifically  neglected  to  .aak-what  waa, ._ 
the  nature  of  the  agents  it  so  familiarly  invoked.  Thongh 
In  each  succeeding  phase  it  has~gone  a  little  ^(3ecper,  and 
merged  its  sujqposed  agents  in  more  general  and  abstract 
ones,  it  has  still,  as  before,  rested  content  with  these  as 
if  they  were  ascertained  realities.  And  Jhia,  whiclr  has 
all  along  been  the  imscientific  characteristic  of  Science,  has. 
aUalong^en  ^.part  cause  of  its  conflict  with  Ileligion* 

• 
§  30.  We  see  then  that  from  the  first,  the  faidts  of  both 
ReHgion  and  Science  have  been  the  faults  of  imperfect  de- 
velopment.. Originally  a  mere  rudiment,  each  has  been 
growing  into  a  more  complete  form ;  the  vice  of  each  has  in 
all  times  been  its  incompleteness ;  the,  disagreementsbetwecn  _ 
them  Eave-throttghout^boen  nothing  more  than  the  con- 
a^^uencee  of  ^bek^inconipleteness j  and  as  they  reach_th^ir 
final  forma,  they,  come  into  entire,  hannony. 

The  progress  of  intelligence  has  throughout  been  dual. 
Though  it  has  not  seemed  so  to  those  who  made  it,  every  step 
in  advance  has  been  a  step  towards  both  the  natural  and  the 
supernatural.  The  better  interpretation  of  each  phenomenon 
has  been,  on  the  one  hand,  the  rejection  of  a  cause  that  was 
relatively  conceivable  in  its  nature  l^ut  imknown  in  the  order 
of  its  actions,  and,  on  the  other  hand,  the  adoption  of  a  cause 
that  was  known  in  the  order  of  its  actions  but  relatively  in- 
conceivable in  its  nature.  The  first  advance  out  of  universal 
fetishism,  manifestly  involved  the  conception  of  agencies  less 
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assimilable  to  the  familiar  agencies  of  men  and  animals,  and 
therefore  less  understood ;  while,  at  the  same  time,  such  newly- 
conceived  agencies  in  so  far  as  they  were  distinguished  by 
their  uniform  effects,  were  better  understood  than  those  they 
replaced.  All  subsequent  advances  display  the  same  double 
residt.  Every jjeeper  and  more  general  j)ower  arrived_atja8. 
•a  cause  of  phenomena,  has  been  at  once  lesTcomprehensible 
than  the  special  ones  it  superseded^  in.  the  sense  of  being  less 
definitely  representable  in  thought ;  while  it  has  been  more 
comprehensible  in  the  senaaihat  its  actions  have  been  more 
completely  predicabfe.  The  progress  has  thus  been  as  much 
towards  the  establishment  of  a  positively  imknown  as  towards 
the  establishment  of  a  positively  known.  Though  as  know- 
ledge approaches  its  culmination,  every  unaccountable  and 
seemingly  supernatural  fact,  is  brought  into  the  category  of 
facts  that  are  accountable  or  natural ;  yet,  at  the  same  time, 
all  accountable  or  natural  facts  are  proved  to  be  in  their  ulti- 
mate genesis  unaccountable  and  supernatural.  And  so  there 
arise  two  antithetical  states  of  mind,  answering  to  the  op- 
posite sides  of  that  existence  about  which  we  think.  While 
our  consciousness  of  Nature  imder  the  one  aspect  constitutes 
Science,  our  consciousness  of  it  imder  the  other  aspect  con- 
stitutes BeHgion. 

Otherwise  contemplating  the  facts,  we  may  say  that  Reli- 
gion and  Science  have  been  imdergoing  a  slow  differentiation ; 
and  that  their  ceaseless  conflicts  have  been  due  to  the  impgj:-. 
feet  separation  of  their  spheres  and  function^.  ^JReligion  has, 
from  the  first,  struggled  to  imite  more  or  less  science  with  its 
nescience;  ^jnnne  baqiJ^m  the  first,  kept. hddjjf  more jcu: 
less  nescience  as  though  it  were  a  part  of  science.  Each  has 
been  obliged  gradually  to  relinquish  that  territory  which  it 
wrongly  claimed,  while  ithas  gainedfromthe  other  that  to  wliich 
it  had  a  right;  and  the  antagonism  l)etweeh  them  has  bec^ 
an  inevitable  accompaniment  of  this  process.  A  more  specific 
statement  will  make  this  clear.  Religion,  though  at 

the  outset  it  asserted  a  mystery,  also  made  niunerous  definite 
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aaBertions  respecting  this  mystery — professed  to  know  its  nar 
tuie  in  the  minutest  detail ;  and  in  so  far  as  it  claimed  posi- 
tiye  knowledge,  it  trespassed  upon  the  proyuice  of  Science. 
From  the  times  of  early  mythologies,  when  such  intimate  ac- 
quaintance with  the  mystery  was  alleged,  dowii  to  our  own 
days,  when  but  a  few  abstract  and  vague  propositions  are 
maintained,  Beligion  has  been  compelled  by  Science  to  givo 
up  one  after  another  of  its  dogmas — of  those  assumed  cogni- 
tions wlbich  it  could  not  substantiate.  In  the  mean  time, 
Science  substituted  for  the  personalities  to  which  Beligion 
ascribed^phenomena,  certain  metaphysical  entities;  and  in 
doing  this  it  trespassed  on  the  province  of  Beligion  ;  since  it 
classed  ^mong  the  things  which  it  comprehended,  certain 
forms  of  the  iucomprehensiblp.  Partly  by  the  criticisms  of 
Heligion,  which  has  occasionally  called  in  question  its  assump- 
tions, and  partly  as  a  consequence  of  spontaneous  growth. 
Science  has  been  obliged  to  abandon  these  attempts  to  include 
within  the  boundaries  of  knowledge  that  which  cannot  be 
known;  and  has  so  yielded  up  to  Beligion  that  which  of 
right  belonged  to  it.  So  long  as  this  process  of 

differentiation  jg    incomplotfl.   Tnnrfl    nr   Ip^a    of  ftnfjignm'Hm 

must  oontinua.  Gradually  as  the  limits  of  possible  cognition 
are  established,  the  causes  of  conflict  will  diminish.  And, 
a  permanent  peace  will  be  reached  when  Science  becomes 
fully  convinced  that  its  explanations  are  proximate  and  re- 
lative; while  Beligion  becomes  folly  convinced  that  the 
mystery  it  contemplates  is  ultimate  and  absolute. 

■Beligion  and  Science  are  therefore  necessary  correlatives. 
As  already  hinted,  they  stand  respectively  for  those  two  anti- 
thetical modes  of  consciousness  which  cannot  exist  asunder. 
A  known  cannot  be  thought  of  apart  from  an  unknown ;  nor 
can  an  unknown  be  thought  of  apart  from  a  known.  And  by 
consequeaoe  neither  can  become  more  distinct  without  giving 
greater  distinctness  to  the  other.  To  carry  further  a  meta- 
ldi6r  before  used, — they  are  the  positive  and  negative  poles  of 
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fhniip>if.j  of  wluck iieiUwr-«an  gun  in  inteitffltX-withiK 

creasing  the  intensity _of_the  other. 


§31.  Tliua  the  consciouanesa  of  on  IpscrutaMg. 

fested  to  us  thpr^gh  P^l    pbnnmnpnnj  Jim  >iwin   grpiripg  ftTpr 

clearer ;  and  must  eventually  bo  freed  from  itn  imperfections. 
The  certainty  that  on  the  one  hand  such  a  Power  exists,  while 
on  the  other  hand  its  nature  transcends  intuition  and  is  be- 
yond imagination,  is  the  certainty  towards  which  intelUgenco 
has  from  the  first  been  progressing.  To  thia  conclusion 
Science  inevitably  arrives  as  it  reaches  its  confines  ;"wbile  to 
thia  conclusion  Religion  is  irresistibly  driven  by  criticiHm. 
And  satisfytng  as  it  does  tbo  dcmanda  of  the  most  rigorous 
logic  at  the  same  time  that  it  .g^ves  the  religious  sentiment 
the  widest  possible  sphere  of  action,  it  is  tho  conclusion  wo 
arc  bound  to  accept  without  rcscrvo  or  qualification. 

Some  do  indeed  allege  that  though  the  Ultimate  Causo  of 
things  cannot  really  be  thought  of  by  us  as  having  specified 
attributes,  it  is  yet  incumbent  upon  us  to  assert  those  attri- 
butes. Though  the  forms  of  our  consciousness  nro  such  that 
the  Absolute  cannot  in  any  manner  or  degree  bo  brought 
within  them,  wc  are  nevertheless  told  that  we  must  represent 
tho  Absolute  to  ourselves  under  these  forms.  As  writes  Mr 
Mansel,  in  the  work  from  which  I  have  already  quoted  largely 
— "  It  is  our  duty,  then,  to  think  of  God  as  personal ;  and  it 
ia  our  duty  to  believe  that  He  is  infinite." 

That  this  is  not  the  conclusion  here  adopted,  needs  hardly 
be  said.  If  there  be  any  meaning  in  the  foregoing  argu- 
ments, duty  requires  us  neither  to  affirm  nor  deny  personality. 
Our  duty  ia  to  submit  ourselves  with  all  humility  to  tho 
established  limits  of  our  intelligence ;  and  not  perversely  to 
rebel  against  them.  Let  those  who  can,  believe  that  there  is 
eternal  war  sot  between  our  intellectual  faculties  and  our  mo- 
ral obligations.  I  for  one,  admit  no  aoch  radical  vice  in  the 
:;Dn8titutioa  of  things. 
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which  to  most  will  seem  on  essentially  irreHgious  po~ 
titioiiy  is  an  essentially  religious  one — nay  is  the  religious  one, 
to  whichi  as  already  shown,  all  others  are  but  approximations. 
In  the  estimate  it  implies  of  the  Ultimate  Cause,  it  does  not 
fall  short  of  -the  alternative  position,  but  exceeds  it.  Those 
who  espouse  this  alternative  position,  Diake  the  erroneous  as- 
sumption that  the  choice  is  between  personality  and  some- 
tbing  lower  than  personality ;  whereas  the  choice  is  rather 
between  personality  and  something  higher.  Is  it  not  just 
possible  that  there  is  a  mode  of  being  as  much  transcending 
Intelligence  and  Will,  as  these  transcend  mechanical  motion  P 
It  is  true  that  we  are  totally  unable  to  conceive  any  such 
higher  mode  of  being.  But  this  is  not  a  reason  for  question- 
ing its  existence ;  it  is  rather  the  reverse.  Have  we  not  seen 
how  utterly  incompetent  our  minds  are  to  form  even  an  ap- 
proach to  a  conception  of  that  which  underlies  all  phe- 
nomena P  Is  it  not  proved  that  this  incompetency  is  the  incom- 
petency of  the  Conditioned  to  grasp  the  Unconditioned  P  Does 
it  not  follow  that  the  Ultimate  Cause  cannot  in  any  respect  be 
conceived  by  us  because  it  is  in  every  respect  greater  than  can 
be  conceived  P  And  may  we  not  therefore  rightly  refrain 
from  assigning  to  it  any  attributes  whatever,  pn  the  ground 
that  such  attributes,  derived  as  they  must  be  from  our  own 
natures,  are  not  elevations  but  degradations  P  Indeed  it  seems, 
somewhat  stranp^e  that  men  should^unpose  thaJuohesLwor- 
ddp  to  lie  in  affiinuLitiTiig  thei  object  of  their  worship  to  them- 
selv^t.  Kot  in  asserting  a  transcendant  difference,  but  in  as- 
serting a  certain  likeness,  consists  the  element  of  their  creed 
which  they  think  essential.  It  is  true  that  from  the  time 
when  the  rudest  savages  imagined  the  causes  of  all  things  to 
be  creatures  of  flesh  and  blood  like  themselves,  down  to  our 
own  time,  the  degree  of  assumed  likeness  has  been  diminishing. 
But  though  a  bodily  form  and  substance  similar  to  that  of  man, 
has  long  since  ceased,  among  cultivated  races,  to  be  a  literally- 
conceived  attribute  of  the  Ultimate  Cause — though  the  grosser 
human  desires  have  been  also  rejected  as  unfit  elepents  of  the 
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oonceptlon — though  there  is  some  hesitation  in  ascribing  even 
the  higher  human  feelings,  save  in  greatly  idealized  shapes ; 
yet  it  is  still  thought  not  only  proper,  but  imperatiye,  to 
ascribe  the  most  abstract  qualities  of  our  nature.    To  think  of 
the  Oreatiye  Power  as  in  all  respects  anthropomorphous,  is  now 
considered  impious  by  inen  who  yet  hold  themselves  bound  to 
think  of  the  Oreatiye  Power  as  in  some  respects  anthropomor- 
phous ;  and  who  do  not  see  that  the  one  proceeding  is  but  an 
evanescent  form  of  the  other.     And  then,  most  marvellous  of 
all,  this  course  is  persisted  in  even  by  those  who  contend  that 
wo  are  wholly  unable  to  frame  any  conception  whatever  of 
the  Creative  Power.   After  it  has  been  shown  that  every  sup- 
position respecting  the  genesis  of  the  Universe  commits  us  to 
alternative  impossibilities  of  thought  —  after  it  has  been 
shown  that  each  attempt  to  conceive  real  existence  ends  in  an 
intellectual  suicide — after  it  has  been  shown  why,  by  the  very 
constitution  of  our  minds,  we  are  eternally  debarred  from 
thinking  of  the  Absolute ;  it  is  still  asserted  that  we  ought 
to  think  of  the  Absolute  thus  and  thus.     lQ.jm,_^aginable 
waj-s  we  find  thrust  upon  us  the  truth,  that  we  are  noFjer- 
mitted  to  know — nay  are  -not  cvm  pgrmlttfli  io^  conceive — 
that  Reality  which  is  behind  the  veil  of  Apf^mufy ;  "^'^ 
j-ot  it  is  said  to  bepur  duty  .to.  believe  (andinjBO  far  tojKaii- 
ceive)  that  this  Reality  exists  in  a  certain  defined  manner. 
Shall  we  call  this  reverence  ?  or  shall  we  call  it  the  reverse  ? 
Volumes  might  be  written  upon  the  impiety  of  the  pious. 
Through  the  printed  and  spoken  thoughts  of  religious  teachers, 
may  almost  everywhere  be  traced  a  professed  fisoniliarity  with 
the  ultimate  mystery  of  things,  which,  to  say  the  least  of  it, 
seems  anything  but  congruous  with  the  accompanying  expres-  • 
sions  of  himiility.  And  surprisingly  enough,  those  tenets  which 
most  clearly  display  this  familiarity,  an*  thos^i*  insisted  upon 
as  fcmning  the  vital  elements  of  rdigious  belief.     Tl^e  attitude 
thus  assumed,  can  be  fitly  repnwvntcd  only  by  further  develop- 
ing a  simile  long  current  in  thecJogtcal  contnL^x-ersies  —  the 
fimile  of  the  watch.     If  for  a  moment  wc  mad<^  the  grotesque 
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supposition  that  the  tickings  and  other  moTemcnts  of  a  watch 
constituted  a  kind  of  consciousness ;  and  that  a  watch  possessed 
of  such  a  consciousness,  insisted  on  regarding  the  watchmaker's 
actions  as  determined  like  its  own  by  springs  and  escapements ;  < 
wo  should  simply  complete  a  parallel  of  which  religious 
teachers  think  much.  And  were  we  to  suppose  that  a  watch 
not  only  formulated  the  cause  of  its  existence  in  these 
mechanical  terms^  but  held  that  watches  were  bound  out  of 
reverence  w>  to  formulate  this  cause,  and  even  vituperated,  as 
atheistic  watches^  any  that  did  not  venture  so  to  formulate  it ; 
we  should  merely  illustrate  the  presumption  of  theologians  by 
carrying  their  own  argument  a  step  further.  A  few 

extracts  will  bring  home  to  the  reader  the  justice  of  this 
comparison.  We  are  told,  for  example,  by  o;ie  of  high 
repute  among  religious  thinkers,  that  the  Universe  is  "  the 
manifestation  and  abode  of  a  Free  Mind,  like  our  own ;  em- 
bodying His  personal  thought  in  its  adjustments,  realizing 
ITis  own  ideal  in  its  phenomena,  just  as  we  express  our  inner 
fxiculty  and  character  through  the  natural  language  of  an  ex- 
ternal life.  In  thi3  view,  we  interpret  Nature  by  Humanity ; 
we  find  the  key  to  her  aspects  in  such  purposes  and  affections 
as  our  own  consciousness  enables  us  to  conceive;  we  look 
everywhere  for  physical  signals  of  an  ever-living  Will ;  and 
decipher  the  universe  as  the  autobiography  of  an  Infinite 
Spirit,  repeating  itself  in  nmiiature  within  our  Finite  Spirit.'* 
The  same  writer  goes  stiU  further.  He  not  only  thus  parallels 
the  assimilation  of  the  watchmaker  to  the  watdi, — he  not  only 
thinks  tfie  created  can  "  decipher  "  "  the  autobiography  "  of 
the  Creating ;  but  he  asserts  that  the  necessary  limits  of  the 
one  are  necessary  limits  of  the  other.  The  primary  qualities 
of  bodies,  he  says, "  belong  eternally  to  ihe  material  datum  ob- 
jective to  God "  and  control  his  acts ;  while  the  secondary 
ones  are  "  products  of  pure  Inventive  Reason  and  Determining 
Will" — constitute  "the  realm  of  Divine  originality."  ♦  ♦  * 
''While  on  this  Secondary  field  His  Mind  and  ours  are  thus 
cuntrastcd,  they  meet  in  resemblance  again  upon  the  Primary: 
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for  the  evolutions  of  deductive  Beason  there  &  but  one  track 
possible  to  all  intelligences ;  no  merum  arhitrium  can  inter* 
change  the  false  and  true,  or  make  more  than  one  geometry, 
one  scheme  of  pure  Physics,  for  all  worlds ;  and  the  Omnipo- 
tent Architect  Himself,  in  realizing  the  Kosmical  oonception, 
in  shaping  the  orbits  out  of  immensity  and  determining  seasons 
out  of  eternity,  could  but  follow  the  laws  of  curvature,  mea- 
sure and  proportion."  That  is  to  say,  the  Ultimate  Cause  is  like 
a  human  mechanic,  not  only  as  '^ shaping"  the  ''material  datum 
objective  to "  Him,  but  also  as  befaig  obliged  to  conform  to 
the  necessary  properties  of  that  datum."  Nor  is  this  all. 
There  follows  some  account  of  "  the*  Divine  psycholo^,"  to 
the  extent  of  saying  that  "  we  learn  "  "  the  character  of  God 
— the  ordei  of  affections  in  Him  "  from  "  the  distribution  of 
authority  in  the  hierarchy  of  our  impulses."  In  other  words, 
it  is  alleged  that  the  Ultimate  Cause  has  desires  that  are  to  be 
classed  as  higher  and  lower  like  our  own.*  Every 

one  has  heard  of  the  king  who  wished  he  had  been  present  at 
the  creation  of  the  world,  that  he  might  have  given  good  ad- 
vice. He  was  humble  however  compared  with  those  who  pro- 
fess to  imderstand  not  only  the  relation  of  the  Creating  to  the 
created,  but  also  how  the  Creating  is  constituted.  And  yet 
this  transcendant  audacity,  which  claims  to  penetrate  the 
secrets  of  the  Power  manifested  to  us  through  all  existence — 
nay  even  to  stand  behind  that  Power  and  note  the  conditions 
to  its  action — this  it  is  which  passes  current  as  piety  !  May 
we  not  without  hesitation  affirm  that  a  sincere  recognition  of 
the  truth  that  our  own  and  all  other  existence  is  a  mystery 
absolutely  and  for  ever  beyond  our  comprehension,  contains 
more  of  true  religion  than  all  the  dog^matic  theology  ever 
written  ? 

Meanwhile  let  us  recognize  whatever  of  permanent  good 
there  is  in  these  persistent  attempts  to  frame  conceptions  of 
that  which  cannot  be  conceived.     From  the  beginning  it  has 

*  These  extrftcts  are  from  an  article  entitled  <*  Nature  and  God,"  pubHshed  in 
the  NaHtmal  Rnitw  for  October^  1S60. 
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been  only  through  the  successiye  failTires  of  such  conceptions 
to  satisfy  the  mind,  that  liigher  and  higher  ones  have  been 
gradually  reached;  and  doubtless,  the  conceptions  now  current 
are  indispensable  as  transitional  modes  of  thought.  Even 
mora  than  this  may  be  willingly  conceded.  Tt  is  possible, 
nay  probable,  that  under  their  most  abstract  forms,  ideas  of 
this  order  will  always  continue  to  occupy  the  background  of 
our  consciousness.  Yery  likely  there  will  ever  remain  a  need 
to  giye  shape  to  that  indefinite  sense  of  an  Ultimate  Existence, 
which  forms  the  basis  of  our  intelligence.  We  shall  always 
be  under  the  necessity  of  contemplating  it  as  some  mode  of  be- 
ing ;  that  is — of  representing  it  to  ourselyes  in  some  form  of 
thought,  howeyer  yague.  And  we  shall  not  err  in  doing  this 
so  long  as  we  treat  eyery  notion  we  thus  frame  as  merely  a 
symbol,  utterly  without  resemblance  to  that  for  which  it 
stands.  Perhaps  the  constant  formation  of  such  symbols  and 
constant  rejection  of  them  as  inadequate,  may  be  hereafter, 
as  it  has  hitherto  been,  a  mdans  of  discipline.  Perpetually  to 
construct  ideas  requiring  the  utmost  stretch  of  our  faculties, 
and  perpetually  to  find  that  such  ideas  must  be  abandoned  as 
futile  imaginations,  may  realize  to  us  more  fully  than  any  other 
course,  the  greatness  o|  that  which  we  yainly  striye  to  grasp. 
Such  efforts  and  failures  may  serye  to  maintain  in  our  minds 
a  due  sense  of  the  incommensurable  difference  between  the 
Gon4itioned  and  the  Unconditioned.  JByJOontiBi^j  seeking 
to  know  and  bemg  continually  thrown  back  with  a  deep^ed ' 
oonyiction  of  Ihe  impossibility  of  knowing,  we  may  keep  aliye 
the  consciousness  that  it  is  alike  our  highest  wisdom  and  our 
highest  duty  to  regard  that  through  which  all  things  exist  as 
The  UnkftpiBaMer— 

§  32.  An  immense  majority  will  refuse  with  more  or  less  of 
indignation,  a  belief  seeming  to  thgm  so  shadowy  and  indefinite. 
Haying  always  embodied  the  Ultimate  Cause  so  far  as  was 
needful  to  its  mental  realization,  they  must  necessarily  resent 
the  substitution  of  an  Ultimate  Cause  which  cannot  be  men« 
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tally  realized  at  all.  "  You  offer  us,"  they  say,  '^  an  unthink* 
able  abstraction  in  place  of  a  Being  towards  whom  we  may 
entertain  definite  feelings.  Though  we  are  told  that  the  Ah^ 
solute  is  real,  yet  since  we  are  not  allowed  to  conceive  it,  it 
might  as  wel>  be  a  pure  negation.  Instead  of  a  Power  which 
we  can  regard  as  haying  some  sympathy  with  us,  you  would 
have  us  contemplate  a  Power  to  which  no  emotion  whatever 
can  be  ascribed.  And  so  wo  are  to  be  deprived  of  the  very 
substance  of  our  faith." 

This  kind  of  protest  of  necessity  accompanies  every  change 
from  a  lower  creed  to  a  higher.  The  belief  in  a  community 
of  nature  between  himself  and  the  object  of  his  worship,  had 
always  been  to  man  a  satisfactory  one ;  and  he  has  always 
accepted  with  reluctance  those  successively  less  concrete  con- 
ceptions which  have  been  forced  upon  him.  Doubtless,  in  all 
times  and  places,  it  has  consoled  the  barbarian  to  think  of  his 
deities  as  so  exactly  like  himself  in  nature,  that  they  could  be 
bribed  by  offerings  of  food ;  and  the  assurance  that  deities 
could  not  bo  so  propitiated,  must  have  been  repugnant,  be- 
cause it  deprived  him  of  an  easy  method  of  gaining  super- 
natural protection.  To  the  Greeks  it  was  manifestly  a  source 
of  comfort  that  on  occasions  of  difficulty  they  could  obtain, 
through  oracles,  the  advice  of  their  gods, — nay,  might  even 
get  the  personal  aid  of  their  gods  in  battle  ;  and  it  was  pro- 
bably a  very  genuine  anger  which  they  visited  upon  philo- 
sophers who  called  in  question  these  gross  ideas  of  their  my- 
thology. A  religion  which  teaches  the  Hindoo  that  it  is 
impossible  to  purchase  eternal  happiness  bv  placing  himself 
under  the  wheel  of  Juggernaut^  can  scarcely  Cadi  to  seem  a 
cruel  one  to  him ;  since  it  deprives  him  of  the  pleasurable 
consciousness  that  he  can  at  inR  exchange  miseries  for  jovs. 
Nor  is  it  less  dear  that  to  our  Catholic  ancestors,  the  beliefs 
that  crimes  could  be  compounded  for  bv  the  building  of 
churches^  that  their  own  pimishments  and  those  of  their  re- 
latives could  be  abridged  by  the  saving  of  masses,  and  that 
divine  aid  or  foi^veneas  might  be  gained  thxtmgh  the  inter- 
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oesaon  of  saints,  were  highly  solacing  ones ;  and  that  Fro- 
testantism,  in  substituting  the  conception  of  a  God  so  com- 
paratiyely  unlike  ourselyes  as  not  to  be  influenced  by  such 
methods,  must  haye  appeared  to  them  hard  and  cold> 
T^fifi^ptllyy  tli<^i^ftrftj  WA  p^^TDjif.  ft-ypftfit  a  further  step  in  the 
imjpA  i^ironfimi  fn  Tnftftf.  w^'fli  a  mpniUr  resistance  from  Outraged 
flen*»TnQpta.  1^0  mental  reyolution  can  be  accomplished 

without  more  or  less  of  laceration.  Be  it  a  change  of  habit  or 
a  change  of  conyiction,  it  must,  if  the  habit  or  conyiction  be 
strong,  do  yiolence  to  some  of  the  feelings ;  and  these  must 
of  course  oppose  it.  For  long-experienced,  and  therefore 
definite,  sources  of  satisfaction,  haye  to  be  substituted  sources 
of  satisfEU^on  that  haye  not  been  experienced,  and  are 
ther^ore  indefinite.  That  which  is  relatiyely  well  known 
and  real,  has  to  be  giyen  up  for  that  which  is  relatiyely 
unknown  and  ideal.  And  of  course  such  an  exchange  cannot 
be  made  without  a  conflict  inyolying  pain.  Espe- 

cially then  must  there  arise  a  st;:ong  antagonism  to 
any  alteration  in  so  deep  and  yital  a  conception  as  that 
with  which  wo  are  hero  dealing.  Underlying,  as  this 
conception  does,  all  others,  a  modification  of  it  threatens  to 
reduce  the  superstructure  to  ruins.  Or  to  change  the 
metaphor — being  the  root  with  which  are  connected  our 
ideas  of  goodness,  rectitude,  or  duty,  it  appears  impossible 
that  it  should  be  transformed  without  causing  these  to 
wither  away  and  dig.  The  whole  higher  part  of  the  nature 
almost  of  necessity  takes  up  arms  against  a  change  which,  by 
destrojring  the  established  associations  of  thought,  seems 
*  to  eradicate  morality. 

This  is  by  no  means  all  that  has  to  be  said  for  such  pro- 
tests. There  is  a  much  deeper  meaning  in  them.  They  do 
not  simply  express  the  natural  repugnance  to  a  reyolution  of 
belief,  here  made  specially  intense  by  the  yital  importance  of 
the  belief  to  be  revolutionized ;  but  they  also  express  an 
instinctiye  adhesion  to  a  belief  that  is  in  one  sense  the  best 
—the  liest  for  those  who  thus  cling  to  it,  though  not  ab- 
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straotedly  the  best.  For  here  let  me  remark  ttat 

what  were  above  spoken  of  as  the  imperfections  of  BeUgion, 
at  first  great  but  gradually  diminishing,  have  been  imperfec- 
tions only  as  measured  by  an  absolute  standard  ;  and  not  as 
measured  by  a  relative  one.    Speakin^r  generally,  the  relipon 

AnrroTif.    in    An/»Ti    iig^   ftflfl  jLnriQng   Oach   peoplf^,    l^flfl    bf>o"    Aa. 

neox  an  approx^nation  to  t}ie  truth  as  it  was  then  ath^  thP^^ 
possible  for  men  to  receive,:  the  more  or  less  concrete  forms 
in  which  it  has  embodied  the  truth,  have  simply  been  the 
means  of  making  thinkable  what  would  otherwise  have  been 
unthinkable;  and  so  have  for  the  time  being  served  to 
increase  its  impressivencss.  If  we  consider  the  con- 

ditions of  the  case,  we  shall  find  this  to  be  an  unavoidable 
conclusion.  l>urinjrjMjrh  otflgfi  nf  ^Tl^l^lt^pn.  men  vinfft  ^ink 
in  such  tnTTTLT  gf  thought  ai  tihfijij^Tnf^'^'!  While  all  the 
conspicuous  changes  of  which  they  c|in  observO'  the  origins, 
have  men  and  animals  as  antecedents,  they  are  unable  to 
think  of  antecedents  in  general  under  any  other  shapes ;  and 
hence  creative  agencies  are  of  necessity  conceived  by  them 
in  these  shapes.  If  during  this  phase,  these  concrete  con- 
ceptions were  taken  from  them,  and  the  attempt  made  to 
give  them  comparatively  abstract  conceptions,  the  result 
would  be  to  leave  their  minds  with  none  at  all;  since  the 
substituted  ones  coidd  not  be  mentally  represented.  Simi- 
larly with  every  successive  stage  of  religious  belief,  down  to 
the  last.  Though,  as  accimiulating  experiences  slowly  mo- 
dify the  earliest  ideas  of  causal  personalities,  there  grow  up 
more  general  and  vague  ideas  of  them ;  yet  these  cannot  be 
at  once  replaced  by  others  still  more  general  and  vague. 
Further  experielices  must  supply  the  needful  further  abstrac- 
tions, before  the  mental  void  left  by  the  destruction  of  such 
inferior  ideas  can  be  filled  by  ideas  of  a  superior  order.  And 
at  the  present  time,  the  refusal  to  abandon  a  relatively  concrete 
notion  for  a  relatively  abstract  one,  implies  the  inability  to 
frame  the  relatively  abstract  one ;  and  so  proves  that  the 
change   would  be  premature  and  injurious.  Still 
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more  deaily  ahall  we  see  the  mjuriouHn^a. 
prematarfl  fihfi'"ff^^^  obserying  that  the  effects  of  a  belief 
xxpcfTL  conduct  xnusThe  diminished  in  proportion  as  the  vivid- 
nets  with  which  it  is  realized  becomes  less.  Evils  and 
benefits  akin  to  those  which  the  savage  has  personally  felt, 
or  learned  from  those  who  have  felt  them,  are  the  only  evils 
and'benefits  he  can  understand ;  and  these  must  be  looked 
for  as  coming  in  ways  like  those  of  which  he  has  had  ex- 
perience. His  deities  must  be  imagined  to  have  like  mo* 
tives  and  passions  and  methods  with  the  beings  aroimd  him ; 
for  motives  and  passions  and  methods  of  a  higher  character, 
being  mdmown  to  him,  and  in  great  measure  unthiiikable  by 
him,  cannot  be  so  realized  in  thought  as  to  influence  his 
deeds.    During  every  phase  of  civilization,  the  aotioi 

<li^^JTf|fSofn     IJ^Iify     pa   wall    na    f^A    roaiilfitig    -nxxKrnr^a    Qjli 

punishments,  being  conceivable  only  in  such  forms  as  ex- 
perience furnishes,  to  supplant  them  by  higher  ones  before 
wider  experiences  have  made  higher  ones  conceivable,  is.J^ 
set  up  vafyn?  ftp<^  yninflneT^tiftl  motJves  for  defin^'^^  yid^"- 
fluentiid  ones.  Even  now,  for  the  great  mass  of  men, 
unable  through  lack  of  culture  to  trace  out  with  due  clear- 
ness those  good  and  bad  consequences  which  conduct  brings 
round  through  the  established  order  of  the  Unknowable,  it  is 
needful  that  there  should  be  vividly  depicted  future  torments 
and  future  joys — ^pains  and  pleasures  of  adefinitekind,  produced 
in  a  manner  direc(  and  simple  enough  to  be  clearly  ima- 
gined. Nay  still  more  must  be  conceded.  Few  if  any 
are  as  yet  fitted  wholly  to  dispense  with  such  conceptions  as  are 
current.  The  highest  abstractions  take  so  great  a  mental  power 
to  realize  with  any  vividness,  and  are  so  inoperative  upon  con- 
duct unless  they  are  vividly  realized,  that  their  regulative*ef- 
fects  must  for  a  long  period  to  come  be  appreciable  on  but  a 
small  minority.  To  see  clearly  how  a  right  or  wrong  act 
generates  consequences,  internal  and  external,  that  go  on 
branching  «ut  more  widely  as  years  progress,  requires  a  rare 
power  of  analysis.    To  mentally  represent  even  a  single  series 
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of  thcso  conecqucnces,  as  it  stretches  out  into  the  remote  future, 
re([uu'oa  ail  equally  rare  power  of  imaeinalion-  And  to  esti- 
mate these  consequencca  in  their  totality,  ever  multiplying  in 
nunihcr  while  diminishing  in  intensity,  requires  a  grasp  of 
thought  possessed  by  none.  Yet  it  ia  ouly  by  such  analysis, 
such  imagination,  and  Bueh  grasp,  that  conduct  con  be  right- 
ly guided  in  the  absence  of  all  other  control :  only  bo  cau  ul- 
timate rewards  and  penolliea  be  niado  to  outweigh  proximalc 
jHiins  and  pleasures.  Indeed,  were  it  not  that  throughout  the 
progress  of  the  race,  men's  experiences  of  the  effecis  of  conduct 
have  been  slowly  generalize  J  into  principles — were  it  not  that 
thcse^riueiplcs  have  been  from  generation  to  generation  in- 
sisted on  by  parents,  upheld  by  public  opinion,  sanctified  by  re- 
ligion, ajid  enforced  by  threats  of  eternal  damnation  for  clis- 
obodieneo  —  were  it  not  that, un^er  these  potent  influenccj. 
babibs  have  hocn  modified,  and  the  feelings  proper  to  them 
mado  innate  —  wore  it  not,  in  short,  that  wo  have  been 
rendered  in  a  considerable  degree  organically  moral ;  it  is 
certain  that  disastrous  results  would  ensue  from  the  removal 
of  those  strong  and  distinct  motives  which  the  cmrcnt^  belief 
supplies.  Even  as  it  is,  those  who  relinquish  the  faith  in 
which  they  have  been  brought  up,  for  this  most  abstract  iJaith 
in  which  Science  and  lieligion  unite,  may  not  uncommonly 
fail  to  act  up  to  tjieir  convictions.  Ijcft  to  their  organic  mor- 
ality, enforced  only  by  general  reasonings  imperfectly  wrought 
out  and  difficult  to  keep  before  the  mind,  their  defects  of 
nature  will  often  come  out  more  strongly  than  they  would 
have  done  under  their  previoua  creed.  The  substituted  creed 
can  hocomo  adequately  operative  only  when  it  booomcs,  like 
the  present  one,  an  element  in  early  education,  and  has  the 
support  of  B  strong  social  sanction.  Kor  will  men  be  quite 
reedy  for  it  uutil,  through  the  continuance  of  a  discipline 
which  has  already  partially  moulded  them  to  the  conditions 
of  social  cxiatcnec,  they  arc  completely  moulded  to  those 
c-onditions.  , 

We  must  therefore  recognize  tho  resistance  to  a  ohanaB  of 
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theological  opinion^  as  in  great  measure  salutary.  It  is  not 
amply  that  strong  and  deep-rooted  feelings  are  necessarily 
excited  to  antagonism — it  is  not  simply  that  the  highest  moral 
sentiments  join  in  the  condemnation  of  a  change  which  seems 
to  undermine  their  authority ;  but  it  is  that  a  real  adaptation 
exists  between  an  established  belief  and  the  natures  of  those 
who  defend  it ;  and  that  the  tenacity  of  the  defence  measures 
the  completenessof  the  adaptation.  Formsof  religion,  like  forms 
of  goyemment,  must  be  fit  for  those  who  live  under  them ;  and 
in  the  one  case  as  in  the  other,  that  form  which  is  fittest  is  that 
for  which  there  is  an  instinctive  preference.  As  certainly  as  a 
barbarous  race  needs  a  harsh  terrestrial  rule,  and  habitually 
shows  attachment  to  a  despotism  capable  of  the  necessary 
rigour ;  so  certainly  does  such  a  race  need  a  belief  in  a  celes- 
tial role  that  is  similarly  harsh,  and  habitually  shows  attach- 
ment to  such  a  belief.  And  just  in  the  same  way  that  the  sud- 
den substitution  of  free  institutions  for  tyrannical  ones,  is  sure 
to  be  followed  by  a  reaction ;  so,  if  a  creed  full  of  dreadful 
ideal  penalties  is  all  at  once  replaced  by  one  presenting  ideal 
penalties  ihmt  are  comparatively  gentle,  there  will  inevitably 
be  a  return  to  some  modification  of  the  old  belief.  The 

parallelism  holds  yet  further.  During  those  early  stages  in 
which  there  is  an  extreme  incongruity  between  the  relatively 
best  and  the  absolutely  best,  both  political  and  religious  changes, 
when  at  rare  intervals  they  occur,  are  necessarily  violent ;  and 
necessarily  entail  violent  retrogressions.  But  as  tiie  incongruity 
between  that  which  is  and  that  which  should  be,  diminishes,  the 
changes  become  more  moderate,  and  are  succeeded  by  more  mo- 
derate retrogressions ;  until,  as  these  movements  and  counter- 
movements  decrease  in  amount  and  increase  in  frequency, 
they  merge  into  an  almost  continuous  growth.  That  adhesion 
to  old  institutions  and  beliefs,  which,  in  primitive  societies, 
opposes  an  iron  barrier  to  any  advance,  and  which,  after  the 
barrier  has  been  at  length  burst  through,  brings  back  the  in- 
stitutions and  beliefs  from  that  too-forward  position  to  which 
the  momentum  of  change  had  carried  them,  and  so  helps  to 
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ro-adapt  social  conditions  to  the  popular  character — ttia  adhe- 
sion to  old  institution  and  beliefs,  eventually  bocomos  tho  con- 
stjint  check  by  wbicb  the  constant  advance  is  prevented  from 
being  too  rapid.  This  holds  true  of  religious  creeds  and  forms, 
aa  of  civil  onea.  And  so  we  Icam  that  thcologicaJ  conserve- _ 
tism,likopoiiticalconecrvatisni,  hujiiaiill-iiiDportant  f\mction. 

g  H-t  Tlifif,  apirif  of  (fiJfifntjjtTi  which  13  80  mapkcd  a  ebarao- 
tcristic  of  modem  times,  and  is  daily  growing  more  conspicu- 
ous, haq  tbim  n  fill"  rlmptir  mnnning  than  in  Bi^pQ^gdj^  What 
we  commonly  regard  simply  as  a  due  respect  for  the  right  of 
private  judgment,  is  really  a  necessary  condition  to  the  bal-l 
oncing  of  the  progressive  and  conservative  tcndeacics — is  a' 
means  of  maintaining  the  adaptation  between  men's  JKliefii 
and  their  natures.  It  ia  therefore  a  spirit  to  be  foetared ;  and 
it  is  a  spirit  which  the  catholic  thinker,  who  perceives  the  func- 
tions of  thoso  various  conflicting  creeds,  should  above  all  otiier 
men  displuj'.  Doubtless  whoever  feels  the  greatness 

of  the  error  to  which  his  fellows  cling  and  the  greatness  of  the 
truth  which  they  reject,  will  find  it  hard  to  sbbw  a  due  pa- 
tience. It  is  hard  for  him  to  listen  calmly  to  the  futile  argu- 
ments used  in  support  of  irrational  doctrines,  and  to  the  mis- 
representation  of  antagonist  doctrines.  It  is  hard  for  him  to 
bear  the  manifestation  of  that  pride  of  ignorance  which  so  far 
exceeds  the  pride  of  seionce.  iS'aturally  enough  such  a  one 
will  be  indignant  when  eliarged  with  irreligion  because  he 
declines  to  accept  the  carpenter-theory  of  creation  as  the  most 
worthy  one.  Ue  may  think  it  needless  as  it  is  difficult,  to  con- 
ceal his  repugnance  to  a  creed  which  tacitly  ascribes  to  The 
Unknovktible  a  love  of  adulation  such  as  would  be  despised  in 
a  human  being.  Convinced  as  he  is  that  all  punishment,  as 
wc  soe  it  wrought  out  in  Iho  order  of  nature,  is  but  a  disguised, 
beneficence,  tliere  will  perliaj«  escape  from  him  an  angry  con- 
demnation of  the  belief  that  punishment  is  a  divine  vengeance, 
and  that  divine  vengeance  is  eternal.  lie  may  bo  tempted  to 
eltow  his  contempt  when  ho  is  told  that  actions  instigated 
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an  nnnelfiah  fifympathy  or  by  a  pure  love  of  rectitude,  are 
JntrinHJcally  ainful;  and  that  conduct  is  truly  good  only 
when  it  is  due  to  a  faith  whose  openly-professed  motive  is 
other-worldlineas.  "But  he  Tniigt  rPjyfaraiTi  tmoh  fftftliTipra.  Thoue^h 
he  may  be  unable  to  do  this  during  the  excitement  of  contro- 
versy, or  when  otherwise  brought  &Lce  to  face  'with  current 
superstitions,  he  must  yet.  qualify  his  antagonism  in  calmer 
moments ;  so  that  his  mature  judgment  and  resulting  conduct 
may  be  without  bias. 

Jo   thjg^nd    let-    ^^'^^i     Av^r    lv>nr   in    nnm/^     fhrPA     PHTV^inftl  _ 

fgfitfisM-two  of  them  already  dwelt  upon,  and  one  still  to  be 
pointed  out.  Tb^_j^*^_"'°  that  with  which  we  set 

out;    namely  fjj^  A^iaffjTiofi   ^f  n.   fiiJ(\t\AmfmiA\  yftrify   imHftr 

Jill  ^i>flj|  of  rfliligiftTli  ^^^^^^^  degraded.  In  each  of  them 
there  u  a  soul  of  truth.  Through  the  gross  body  of  dogmas 
traditioais  and  rites  which  contain  it,  it  is  always  visible — 
dimly  or  clearly  as  the  case  may  be.  This  it  is  which  gives 
vitality  even  to  the  rudest  creed ;  this  it  is  which  survives 
every  modification ;  and  this  it  is  which  we  must  not  forget 
when  condemning  the  forms  under  which  it  is  present- 
ed. The  j^ggl^  of  these  cardinal  {acisy  set  forth  at 
length  in  the  foregoing  section,  is,  that  while  those  conjgrfte 
elements  in  which  ^h^  creed  embodies  this  soul  of  truth, 
are  bad  as  measured  by  anabsolute  standard,  they  are  good 
as  measure}  by  a  r^tiye  standard.  Though  from  higher 
perceptions  they  Ude  the  abstract  verity  within  them ;  yet 
to  lower  perceptions  they  render  this  verity  more  appreciable 
than  it  would  otiierwise  be.  They  serve  to  make  real  and 
influential  over  men,  that  which  would  else  be  unreal  and  imin- 
fluential.  Or  we  may  call  them  the  protective  envelopes, 
without  which  the  contained  truth  would  die.  The 

TOTm^njng     ^^HJUftl    ^^^^'    ^'"r    that    tihPfiP    '^"^'^^Ifl    T^i'ofa^nrA 

parts  oflEe  constituted'  order  of  things ;  and  not  accidental 
but  necessary  parts.  Seeing  how  one  or  other  of  them  is 
everywhere  present ;  is  of  perennial  growth ;  and  when 
cut  down,  redevelopes  in  a  form  but  slighty  modified ;  we 
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cannot  aToid  'the  inference  that  they  are  needful  accompani- 
ments of  human  life,  severally  fitted  to  the  societies  in 
which  they  are  indigenous.  From  the  highest  point  of 
view,  we  must  recognize  them  as  elements  in  that  great 
evolution  of  which  the  beginning  and  end  are  beyond. our 
knowledge  or  conception — as  modes  of  manifestation  of  The 
Unknowable ;  and  as  having  this  for  their  warrant. 

Our  toleration  therefore  should  be  the  widest  possible.  Or 
rather,  we  should  aim  at  something  beyond  toleration,  as  com- 
monly understood.  In  dealing  with  alien  beliefs,  our  endea- 
vour must  be,  not  simply  to  refrain  from  injustice  of  word  or 
deed ;  but  als6  to  do  justice  by  an  open  recognition  of  positive 
worth.  We  must  qualify  our  disagreement  with  aa.)nuch  as 
may  be  of  sympathy. 

§  34.  These  admissions  ^vill  perhaps  be  held  to  imply,  that 
the  current  theology  should  be  passively  accepted ;  or,  at  any 
rate,  should  not  be  actively  opposed.  "  Why,'*  it  may  bo 
asked,  **  if  all  creeds  have  an  average  fitness  to  their  times  and 
places,  should  we  not  rest  content  with  that  to  which  we  are 
bom?  If  the  established  belief  contains  an  essential  truth 
—  if  the  forms  imder  which  it  presents  this  truth,  though 
intrinsically  bad,  are  extrinsically  good — if  the  abolition  of 
these  forms  -would  be  at  present  detrimental  to  the  great  ma- 
jority— nay,  if  there  are  scarcely  any  to  whom  the  ultimate 
and  most  abstract  belief  can  furnish  an  adequate  rule  of  life ; 
surely  it  is  wrong,  for  the  present  at  least,  to  propagate  this 
idtiraate  and  most  abstract  belief." 

The  reply  is,  that  though  existing  religious  ideas  and  in- 
stitutions have  an  average  adaptation  to  the  characters  of  the 
lxx)plo  who  live  under  them ;  yet,  as  these  characters  are  ever 
changing,  the  adaptation  is  ever  becoming  imperfect ;  and  the 
ideas  and  institutions  need  remodelling  with  a  frequency  pro- 
p(>rtionate  to  the  rapidity  of  the  change.  Hence,  while  it  is 
i^equisite  that  free  play  shotdd  be  given  to  conservative  thought 
and  action,  progressive  thought  and  action  must  also  have  free 
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jilay .     "Without  the  agOTicy  of  both,  there  cannot  be  those  con- 
tinual  re-adaptations  which  orderly  progress  demands. 

Whoever  hesitates  to  utter  that  which  he  thinks  the  high- 
est truth,  lest  it  should  be  too  much  in  advance  of  the  time, 
may  reassure  himself  by  looking  at  hi^  acts  from  an  imper- 
sonal point  of  view.  Let  him  duly  realize  the  fact  that  opin- 
ion is  the  agency  through  which  character  adapts  external 
arrangements  to  itself — ^that  his  opinion  rightly  forms  part  of 
this  agency — ^is  a  unit  of  force,  constituting,  with  other  such 
units,  the  general  power  which  works  out  social  changes  ;  and 
he  will  perceive  that  he  may  properly  give  full  utterance  to 
his  innermost  conviction :  leaving  it  to  produce  what  effect  it 
may.  It  is  not  for  nothing  that  he  has  in  him  these  sympa- 
.  thies  with  some  principles  and  repugnance  to  others.  He, 
with  all  his  capacities,  and  aspirations^  and  Beliefs,  is  not  an 
accident,  but  a  product  of  the  time.  Ho^must  remember  that 
^iWliA-  W^gnrhwnnTiHnnti  ef^  the  pa9t>  he  is  a  parent  of  the  fu-  ^'  '  ^/ 
tnre;   and  that  his  thoughts  are  as  children  bom  to  him. 
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whicn  he  may  not  carelessly  let  die.  lie,  like  every  other 
man,  may  properly  consider  himself  as  ono  of  the  myriad 
agencies  through  whom  works  the  Unknown  Cause ;  and 
when  the  Unknown  Cause  produces  in  hJTn  a  certain  belief, 
he  i»  thereby  authorized  to  profess  and  act  out  that  belief. 
For,  to  render  in  their  highest  sense  the  words  of  the  poet — 


Nature  is  made  better  by  no  mean, 

Bat  nature  makes  that  mean :  over  that  art 
Which  yon  say  adds  to  nature,  is  on  art 
That  nature  makes. 

Not  as  adventitious  therefore  will  the  wise  man  regard  the 
faith  which  is  in  him.  ITie  highest  trutli  he  sees  he  will 
fearlessly  utter ;  knowing  that,  let  what  may  come  of  il,  he  is 
thus  playing  his  right  part  in  the  world — knowing  that  if  ho 
can  effect  the  change  ho  aims  at — well :  if  not — well  also , 
though  not  90  welL 
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CHAPTER  I. 

PHILOSOPHY  DEFINED. 

§  35.  Attxb  concluding  that  we  cannot  know  the  ulti- 
xnate  natnro  of  that  which  is  manifested  to  ns^  there  arise 
the  questions— ^What  is  it  that  we  know  f  In  what  sense 
do  we  know  it  f  And  in  what  consists  our  highest  knowledge 
of  it  ?  TTftvi'Tig  TtiPudiatftd  <a&. impossible,  thft  PTiflftfi^piiy 
^i^bick  prpfe^ga*^  to  formulate  Being  as  distingnTfjfl\fi j  frftm 
Appearance^  it  becomes  needful  to  say  what  Philosophy 
truly  is — ^not  simply  to  specify  its  limits^  but  to  specify  its 
character  within  those  limits.  Giyen  a  certain  sphere  as  the 
sphere  to  which  human  intelligence  is  restricted^  and  there 
remains  to  define  the  peculiar  product  of  human  intelli- 
gence which  may  still  be  called  Philosophy. 

In  doing  this^  wo  may  advantageously  avail  ourselves  of 
the  method  followed  at  the  outset,  of  separating  from  con- 
ceptions that  are  partially  or  mainly  erroneous^  the  element 
of  truth  they  contain.  As  in  the  chapter  on  '^  Eeligion  and 
Science/'  it  was  inferred  that  religious  beliefs,  wrong  as 
they  might  individually  be  in  their  particular  forms,  never- 
theless probably  each  contained  an  essential  verity,  and  that 
this  was  most  likely  common  to  them  all ;  so  in  this  place  it 
is  to  be  inferred  that  past  and  present  beliefs  respecting  the 
nature  of  Philosophy,  are  none  of  them  wholly  false,  and 
that  that  in  which  they  are  true  is  that  in  which  they  agree. 
We  have  here,  then,  to  do  what  was  done  there — '^  to  com- 
pare all  opinions  of  the  same  genus ;  to  set  aside  as  more  or 
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less  discrediting  one  another  those  rmooa  special  and  con- 
orote  elements  in  which  such  opinions  disagree ;  to  observe 
what  remains  after  the  discordant  constituents  have  been 
eliminated;  and  to  find  for  ibis  remaining  constituent  that 
abstract  expression  which  holds  tmo  thronghoot  its  diver^^ 
gent  modifications,"  ■■ 

^  36.  Earber  speculations  being  passed  over,  we  bmS 
that  among  the  Greeks,  before  there  had  arisen  any  notion 
of  Philosophy  in  general,  apart  from  particular  forms  of 
Philosophy,  tho  particular  forms  of  it  from  which  the 
general  notion  was  to  arise,  were  hypotheses  respecting 
fiome  universal  principle  that  constituted  the  esseuco  of  all 
concreto  binds  of  being.  To  tho  question — "  What  is  that 
invariable  existence  of  which  these  are  varialte  ttatea?" 
there  were  sundry  answers  —  Water,  Air,  Fire,  A  class 
of  hypotheses  of  this  all-embracing  character  having  been 
propounded,  it  became  possiblo  for  Pythagoras  to  conceive 
of  Philosophy  in  the  abstract,  as  knowledge  the  most  remote 
from  practical  ends ;  and  to  define  it  as  "  knowledge  of  im- 
material and  eternal  things  : "  "  the  cause  of  the  material 
oxistence  of  things,"  being,  in  bis  view,  Number,  There- 
atler,  wo  find  continued  a  pursuit  of  Philosophji_§g_B^e 
ultimate  interprofalicn  of  the  IJnivei^e,  assumed  to  be  pos- 
sible,  whether  actually  rcacteS  in  any  case  or  not.  And  in 
tho  course  of  this  pursuit,  various  such  ultimate  interpreta- 
tions were  given  as  tlint  "  One  is  tho  beginning  of  all 
things ;"  that  *'  the  Ono  is  God ;"  that  "  the  One  is  Finite ;" 
that  "the  One  is  Infinite;"  that  "Ictelligonceis  the  govern- 
ing principle  of  things ; "  and  so  on.  From  all  which  it  is 
plain  that  tho  knowledge  supposed  to  constitnte  Pliilosophy, 
differed  fi^m  other  knowledge  in  its  transcendent,  cxhsustivo 
character.  In  the  subsequent  course  of  speculation, 

after  the  Sceptics  had  shaken  men's  faith  in  their  powers  of 
reaching  such  transcoadent  knowlwlge,  there  grow  op  i 
much>ieatnct«(l  coaoeption  of  Philoso{diy,    Under^ 
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and  still  more  under  the  Stoics^_PhUosophy  be(_ 
else  than  the  doctrine  of  rig^ht  liviijg.  Its  subject-matter 
waa  practically  cut  down  to  the  proper  ruling  of  conduct, 
public  and  private.  Not  indeed  that  the  proper  ruling  of 
conAict,  as  conceiyed  by  sundry  of  the  later  Greek  thinkers 
to  constitute  subject-matter  of  Philosophy,  answered  to  what 
was  popularly  understood  by  the  proper  ruling  of  conduct. 
The  injunctions  of  Zeno  were  not  of  the  same  class  as  those 
which  guided  men  from  early  times  downwards,  in  their 
daily  observances,  sacrifices,  customs,  all  having  more  or 
less  of  religious  sanction ;  but  they  were  principlee  of  action 
enunciated  without  reference  to  times,  or  persons,  or  special 
cases.  What,  then,  was  the  constant  element  in 

these  unlike  ideas  of  Philosophy  held  by  the  ancients  ? 
dearly  the  character  in  which  this  last  idea  agrees  with  tho 
first,  is  that  ^vithin  its  sphere  of  inquiry.  Philosophy  seeks  for 
^de^^l^rlanp  timthgj  n.H  flintiPgBil^t^e4  i'^^m  V^^  muititndi-^ 
nous  drtmlpfl  trntha  whifth  thft  mirfarfii  nf  thincn  nnrl  actions 
present. 

By  comparing  the  conceptions  of  Philosophy  that  have 
been  current  in  modem  times,  we  get  a  like  result.  The 
disciples  of  Schelling,  Fichte,  and  their  kindred,  join  the 
Hegelian  in  ridiculing  the  so-called  Philosophy  which  has 
usurped  the  title  in  England.  Not  without  reason,  they 
laugk  on  reading  of ''  Philosophical  instruments ;"  and  would 
deny  that  any  one  of  the  papers  in  the  Philosophical  Trans* 
anions  has  the  least  claim  to  come  under  such  a  title.  Betali- 
ating  on  their  critics,  the  English  may,  and  most  of  them  do, 
reject  as  absurd  the  imagined  Philosophy  of  the  German 
schools*  As  consciousness  cannot  be  transcended,  they  hold 
that  whether  consciousness  does  or  docs  not  vouch  for  tho 
existence  of  something  beyond  itself,  it  at  any  rate  cannot 
comprehend  that  something;  and  that  hence,  in  so  far  as  any 
Philosophy  professes  to  be  an  Ontology,  it  is  false.  These 
two  views  cancel  one  another  over  large  parts  of  their 
areas.    The  English  criticism  on  tho  Grermans,  cuts  off  from 
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PhilosopHy  all  that  is  regarded  as  absolute  knowledge. 
The  (jerman  criticism  on  the  English  tacitly  implies  that  if 
Philosophy  is  limited  to  the  relative^  it  is  at  any  rate  not 
concerned  with  those  aspects  of  the  relative  which  are  em- 
bodied in  mathematical  formnlse,  in  acconnts  of  ph^cal 
researches,  in  chemical  analyses,  or  in  descriptions  of  species 
and  reports  of  physiological   experiments.  Now 

what  has  the  too-^de  Grerman  conception  in  common  with 
the  conception  general  among  English  men  of  science; 
which^  narrow  and  crude  as  it  is,  is  not  so  narrow  and  crude 
as  their  nususe  of  the  word  philosophical  indicates  f  The  two 
have  this  in  common,  that  neither  Germans  nor  English  apply 
the  word  to  imsystematized  knowledge — ^to  knowledge  quite 
uncoordinated  with  other  knowledge.  Even  the  most  limited 
specialist  would  not  describe  as  philosophical,  an  essaywhich, 
dealing  wholly  with  details,  manifested  no  perception  of  the 
bearings  of  those  details  on  wider  truths. 

The  vague  idea  thus  raised  of  that  in  which  the  various 
conceptions  of  Philosophy  agree,  maybe  rendered  more  defi- 
nite by  comparing  what  has  been  known  in  England  as 
Natural  Philosophy  with  that  development  of  it  called  Posi- 
tive Philosophy.  Though,  as  M.  Comte  admits,  the  two 
consist  of  knowledge  essentially  the  same  in  kind ;  yet,  by 
having  put  this  kind  of  knowledge  into  a  more  coherent 
form,  he  has  given  it  more  of  that  character  to  which  the 
term  philosophical  is  applied.  Without  expressing  any 
opinion  respecting  the  truth  of  his  co«ordination,  it  must  be 
conceded  that  by  the  fact  of  its  co-ordination,  the  body  of 
knowledge  organized  by  him  has  a  better  claim  to  the  titlo 
Philosophy,  than  has  the  comparatively-unorganized  body  of 
knowledge  named  Natural  Philosophy. 

If  subdivisions  of  Philosophy,  or  more  special  forms  of  it, 
be  contrasted  with  one  another,  or  with  the  whole,  the  same 
implication  comes  out.  Moral  Philosophy  and  Political 
Philosophy,  agree  with  Philosophy  at  large  in  the  compre- 
hensiveness of  their  reasonings  and  conclusions.    Though 
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under  the  head  of  Moral  Philosophy^  we  treat  of  human  ac- 
tions as  right  or  wrongs  we  do  not  include  special  directions 
for  behaviour  in  the  nursery^  at  table^  or  on  the  exchange ; 
and  though  Political  Philosophy  has  for  its  topic  the  conduct 
of  men  in  their  public  relations^  it  does  not  concern  itself 
with  modes  of  voting  or  details  of  administration.  Both  of 
these  sections  of  Philosophy  contemplate  particular  instances^ 
only  as  illustrating  truths  of  wide  application. 

§  87._Thus  every  one  of  these  concf>p^inTig  i|pp1ien  thn 
befief  in  a  -possible  way  of  knowing  t^^'^gfl  ^nnyo  /^i^p]^^ij. 
CEan  ihiey  axe  known  through  simple  experience^  mechani- 
cally  accumuEsSeSfm  memory  or  heaped  up  in  cyclopeedias. 
Though  in  the  extent  of  the  sphere  which  they  have  sup- 
posed PhQ^ophy  to  fill^  men  have.dijSered  and  still  differ 
Vefy  widely  j  yet  there  is  a  real  if  unavowed  agreement 
among  them  &  signifying  by  this  title  a  knowledge  which 
transcends  oidmaiy  knowledge.  That  which  remains  as  the 
common  client  in  these  conceptions  of  Philosophy^  after 
the  elimination  of  their  discordant  elements^  is — knowledge 
of  ihe  highesi  degree  of  generality.  We  see  this  tacitly 
asserted  by  the  simultaneous  inclusion  of  Grod^  Nature^  and 
Man,  within  its  scope ;  or  still  more  distinctly  by  the  divi- 
sion of  Philosophy  as  a  whole  into  Theological,  Physical, 
Ethical,  &c.  For  that  which  characterizes  the  genus  ot 
which  these  are  species,  must  be  something  more  general 
than  that  which  distinguishes  any  one  species. 

What  must  be  the  specific  .^ha^'here  given  to  this  con- 
ception f  The  range  of  intelligence  we  find  to  be  limited  to 
the  relative.  Though  persistently  conscious  of  a  Power 
manifested  to  us,  we  have  abandoned  as  futile  the  attempt 
to  learn  anything  respecting  the  nature  of  that  Power ;  and 
so  have  shut  out  Philosophy  from  much  of  the  domain  sup- 
posed to  belong  to  it.  The  domain  left  is  that  occupied  by 
Science.  Science  concerns  itself  with  the  co-existences  and 
sequenoes  among^henomena ;  grouping  these  at  first  into 
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geuomlixations  of »  simple  or  low  order,  ancl  riaiiig  giadui 
la  higher  ftnd  moro  extended  generalizationa.     But  if  9 
where  remains  n"]'  !i"lfj{)r'^-ir"rt*^r  ^"''  Philosophy  ? 

The  reply  ia — Pmlosophy  may  still  properly  be  the  tiC 
retained  for  knowledge  of  the  highest  generality. 
mc^ans  mei^Iy  the  family  of  the  Sciences^— stands  for  nothi 
'moro  than  the  sum  of  koowledgo  formed  of  their  c 
tiona;  jxad  ignores  the  knowledge  constituted  by  t 
of  all  these  contribntiona  into  a  whole.  As  usage  1 
fined  it,  SciegcO  consists  of  truths  existuig  paoro  or  les 
Bfiparnted;  and  does  not  recognize  these  truths  as  entirdl 
integrated.  An  illustration  will  make  the  difference  clear,  ] 
If  we  ascribe  the  flow  of  a  river  to  the  same  force  whii^ 
cBUsea  the  fall  of  a  Etouc,  wo  make  a  statement,  trao  t 
iia  it  goes,  that  belongs  to  a  certain  division  of  Science.  If, 
in  further  explanation  of  a  movement  produced  by  gravita- 
tioD  in  a  direction  almost  horizontal,  we  cits^he  law  that 
flnids  subject  to  mechanical  forces  exert  re-active  forces 
which  are  equal  in  all  directions,  we  formulate  a  wider 
fact>  containing  the  ecientidc  interpretation  of  many  other 
{j^eaomena;  as  those  presented  by  tho,  fountain,  the  hy- 
draolic  press,  the  steam-engine,  the  air-pump.  And  when 
tiia  proposition,  extending  on]y  to  the  dynamics  of  fluids, 
is  mei^ged  in  a  proposition  of  general  dynamics,  comprehend- 
ing the  laws  of  movement  of  solids  as  well  as  of  fluids, 
there  is  reached  ayethigher  truth;  but  still  a  truth  that  cornea 
wholly  within  the  realm  of  Science.  Again,  look- 

ii^  around  at  Birds  and  Mammals,  suppose  we  say  that  air- 
breathing  animals  are  hot-blooded ;  and  that  then,  remem- 
bering how  Reptiles,  which  also  breathe  air,  are  not  much 
warmer  thau  their  media,  wo  say,  more  truly,  that  animals 
(bulks  being  equal)  have  temperatures  proporliouato  to  tho 
qnantitiea  of  air  they  breathe;  and  tlmt  then,  calling  to 
mind  certain  large  fiah  which  maintain  a  heat  considerably 
bbore  that  of  tho  water  they  swim  in,  wo  fui-ther  correc 
tJio  generoiizatiou  by  saying  that  tho  temperature  varies  ■ 
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tilie  rate  of  ozygenation  of  the  blood ;  and  that  then^  modify- 
ing the  statement  to  meet  other  criticisms^  we  finally  assert 
the  relation  to  be  between  the  amount  of  heat  and  the 
amount  of  molecular  change — ^supposing  we  do  all  this^  we 
state  scientific  truths  that  are  successively  wider  and  more 
complete^  but  truths  which,  to  the  last,  remain  purely  scien- 
tific.  Once  more  if,  guided  by  mercantile  ex- 

periences, we  reach  the  conclusion  that  prices  rise  when  the 
demand  exceeds  the  supply;  and  that  commodities  fiow 
from  places  where  they  are  abundant  to  places  where  they 
are  scarce ;  and  that  the  industries  of  different  locaHties  are 
determined  in  their  kinds  mainly  by  the  facilities  which  the 
localities  afford  for  them ;  and  if,  studying  these  generaliza- 
tions of  political  economy,  we  trace  them  all  to  the  truth 
that  each  man  seeks  satisfaction  for  his  desires  in  ways 
costing  the  smallest  efforts — such  social  phenomena  being 
resultants  of  individual  actions  so  guided;  we  are  still  deal- 
ing with  tw  propositions  of  Science  only. 

And  now  V^  iff  "Philosophy  constituted?.  It  is  constituted 
by  carrying  a  stage  further  the  process  indicated.  So  long 
as  these  truths  are  known  only  apart  and  regarded  as  inde- 
pendent, even  the  most  general  of  them  cannot  without 
laxity  of  speech  be  called  philosophical.  But  whfin^Juoing . 
been  severally  reduced  to  a  simple  mechameal  -axie«r  ^ 
principle  of  molecular  physics,  and  a  law  of  social. fikCtipA^ 
they  are  contemplated  together  aS  corollaries  of  sozoeL  ulti- 
mate truth,  then  we  rise  to  the  kind  of  knowledgo^that 
constitutes  fhilss^Olhjj:  proper* 

The  truths  of  Philosophy  thus  bear  the  samo  relation  to\ 
the   highest   scientific   truths,  that   each   of  these    bears 
to  lower  scientific  truths.     As  each  widest  generalization 
of  Science  comprehends  and  consolidates  the  narrower  gene-  i 
ralizations  of  its  own  division;  so  the  generalizations  of 
Philosophy  comprehend  and  consolidate  the  widest  gene- 
ralizations of  Science.     It  is  therefore  a  knowledge  the  ex-  . 
treme  opposite  in  kind  to  that  which  rxperience  first  accu- 
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mulates.  It  ia  the  lin&I  prodact  of  tliat  process  vlutii 
begins  witli  a  mere  colligartioa  of  crade  Dbserratioos,  g 
on.  estabMBhing  propoaitiona  that  &re  broader  end  more 
separated  from  particolar  cases,  and  ends  ia  tmireraal  pro- 
poBi'tions.  Or  to  bring  the  definition  to  its  simplest  and 
clearest  form : — Knowledge  of  the  lowest  kind  is  vn-unificd 
knowledge;  Science  is  pari(tt%-uiit^ed  knowledge;  Phdo- 
Hophy  ia  completely -ioiijied  knowledge. 

{  38.  Such,  at  least,  ia  the  meaning  we  mnat  here  give  to 
the  word  Philosophy,  if  we  employ  it  at  all.  In  so  defining 
it,  we  accept  that  which  ia  common  to  the  variona  concop- 
tiona  of  it  current  among  both  ancients  and  modems — re- 
jecting those  elements  in  which  these  conceptions  disagree, 
or  exceed  the  possible  range  of  intelligence.  In  abort, 
are  simply  giving  precision  to  that  application  of  the 
which  is  gradually  establishing  itself. 

Two  forms  of  Philosophy,  aa  thus  nndcrstood,  may  bo 
distinguished  and  dealt  with  separately.  On  the  <;inc.  band, 
the  things  contemplated  may  be  the  universal  tratba :  all 
particular  truths  referred  to  being  nsed  simply  for  proof  or 
elncidation  of  these  universal  truths.  On  the  other  band, 
setting  out  with  the  universal  tmtba  as  granted,  the  things 
qgntBtoplated  may  be  the  particular  trallis  aa  interpreted, ' 
them.  In  both  cases  we  deal  with  tho  universal  trui 
but  in  the  one  case  they  are  pasaivo  and  in  the  other 
active— in  the  one  cose  they  form  the  products  of  exploration 
and  in  the  other  cose  the  instromenta  of  exploration.  These 
divisions  we  may  appropriately  coll  General  Philosophy  and 
Special  Philosophy  respectively. 

The  remainder  of  this  volume  will  be  devoted  to  Gem 
Philosophy.  Special  Philosophy,  divided  into  parts  del 
mined  by  the  natures  of  the  phenomena  treated,  will  be 
subject-matter  of  subsequent  volumes. 
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§  89.  Everjjilioiiglit  involves  a  whole  system  of  thouglits; 
and  ceasea  to  exist  if  severed  &om  its  various  correlatives. 
As  we  cannot  isolate  a  single  organ  of  a  living  bodj^  and 
deal  with  it  as  though  it  had  a  life  independent  of  the  rest ; 
sOj  from  the  organized  structure  of  our  cognitions^  we  can- 
not cut  ont  one^  and  proceed  as  though  it  had  survived  the 
separation.  The  development  of  formless  protoplasm  into 
an  embrjo^  is  a  specialization  of  parts^  the  distinctness  of 
which  increases  only  as  fast  as  their  combination  increases 
—each  becomes  a  distinguishable  organ  only  on  condition 
that  it  is  bound  up  with  others^  which  have  simul- 
taneously become  distinguishable  organs;  and,  similarly, 
from  the  unformed  material  of  consciousness,  a  developed 
intelligence,  can  arise  only  by  a  process  which,  in  making 
thoughts  defined  also  makes  them  mutually  dependent — 
establishes  among  them  certain  vital  connections  the  de- 
struction of  which  causes  instant  death  of  the  thoughts. 
Overlooking  this  all-important  truth,  however,  speculators 
have  habitually  set  out  with  some  professedly-simple  datum 
or  data ;  have  supposed  themselves  to  assume  nothing 
beyond  this  datum  or  these  data ;  and  have  thereupon  pro- 
ceeded to  prove  or  disprove  propositions  which  were,  by  im- 
plication, already  unconsciously  asserted  along  with  that 
which  was  consciously  asserted. 

This  reasoning  in  a  circle  has  resulted  from  the  misuse  of 
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words  1  not  that  misnao  commonly  enlarged  upon — ^not  the 
misapplication  or  changu  of  meaning  whence  so  much  error 
arifics ;  but  a  more  radical  and  less  obvious  misuse.  Only 
that  thought  wliicli_ia.iirectljirLdj(;iiteil)y  each  word  has 
been  contemplated ;  whilo  numerous  thoughts  indirectly 
indicated  have  ^e5n~icft~out  of  consideration.  Because  a 
spoken  or  written  word  can~be  detached  from  all  others,  it 
has  been  inadvertently  assumed  that  the  thing  signified  by 
a  word  can  bo  detached  from  the  things  signified  by  all 
other  words.  Though  more-dooply  hidden,  the  mistake  is 
of  the  same  order  as  that  made  by  the  Greeks,  who  were 
continually  led  astray  by  the  belief  in  some  commimity  of 
nature  between  the  symbol  and  that  which  it  eymbolized. 
For  though  here  community  of  nature  is  not  assonaed  to  the 
same  extent  as  of  old,  it  is  assumed  to'  this  extent,  that 
because  the  symbol  is  scparabla  fi-om  all  other  Bymbols,  and 
can  be  contemplated  as  having  an  independent  existence, 
BO  the  thought  symbolized  may  bo  thus  separated  sjid  thos 
contemplated.  How  profoundly  this  error  vitiat^^s 

tho  conclusions  of  one  who  makes  it,  we  shall  quickly  see  on 
taking  a  case.  Tho  sceptical  metaphysician,  wishing  his 
reosooinga  to  bo  as  rigorous  as  possible,  says  to  himself — 
"  I  will  take  for  granted  only  this  one  thing."  What  now 
ore  the  tacit  assumptions  inseparable  from  his  avowed  as- 
somption  F  The  resolve  itself  indirectly  asserts  that  there  is 
some  other  thing,  or  are  some  other  things,  which  he  might 
assume;  for  it  is  impossible  to  think  of  unity  without  think- 
ing of  a  correlative  duality  or  multiplicity.  In  tho  very  act, 
therefore,  of  restricting  himself,  he  takes  in  mucli  that  is 
professedly  left  out.  Again,  before  proceeding  he  moat  give 
a  definition  of  that  which  he  assumes.  Is  nothing  unex- 
pressed involved  in  the  thought  of  a  thing  an  defined  f 
There  is  the  thought  of  something  excluded  by  the  definition 
— there  is,  as  before,  the  thought  of  other  existence.  But 
there  is  moch  more.  Defining  a  thing,  or  setting  a  limit  to 
iplies  the  thought  of  a  limit ;  and  limit  cannot  1 
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tlionght  of  apart  firom  some  notion  of  quantity — extensive^ 
protensiTe^  or  intensiye.  Farther^  definition  is  impossible 
unless  there  enters  into  it  the  thought  of  difference ;  and 
difierence,  besides  being  nnthinkable  without  having  two 
things  that  diffiar^  implies  the  existence  of  other  differences 
than  the  one  recognized ;  since  otherwise  there  can  be  no 
general  conception  of  difference.  Kor  is  this  all.  As  before 
pointed  ont  (§  24)  all  thought  involves  the  conscionsness  of 
likeness  :  the  one  thing  avowedly  postulated  cannot  be 
known  absolutely  as  one  things  but  can  be  known  only  as  of 
such  or  such  kind— only  as  classed  with  other  things  in 
virtue  of  some  common  attribute.  Thuft  ftlp^g  ""^^h  t^n_ 
8in£lea;SSfidj3aJinm^.w& have,  surreptitiously: brongM. in  a 
nnmber  of  unavowed  data— earig^cTicg  other  than  that  alleged, 
quaniUy,  number,  limit,  difference,  likeness,  class,  attribute. 
Saying  nothing  of  the  many  more  which  an  exhaustive 
analysis  would  disclose,  we  have  in  these  unacknowledged 
postulates^  the  outlines  of  a  general  theory;  and  that  theory 
can  be  neither  proved  nor  disproved  by  the  metaphysician's 
argument.  Insist  that  his  symbol  shall  be  interpreted  at 
every  step  into  its  full  meaning,  with  all  the  complementary 
thoughts  implied  by  that  meaning,  and  you  find  already 
taken  for  granted  in  the  premises  that  which  in  the  conclu- 
sion is  asserted  or  denied. 

In  what  way,  then,  must  Philosophy  set  out?  The 
developed  Intelligence  is  framed  upon  certain  organized 
and  consolidated  conceptions  of  which  it  cannot  divest 
itself;  and  which  it  can  no  more  stir  without  using  than 
the  body  can  stir  without  help  of  its  limbs.  In  what  way, 
then,  is  it  possible  for  intelligence,  striving  after  Philosophy, 
to  give  any  account  of  these  conceptions,  and  to  show  either 
their  validity  or  their  invalidity  ?  There  is  but  one  way. 
Those  of  them  which  are  vital,  or  cannot  be  severed  from 
the  rest  without  mental  dissolution,  must  be  assumed  as 
true  rtr^HJtL^inqPy.  The  fundamental  intuitions  that  are 
essential  to  the  process  of  thinking,  must  be  temporarily 
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^cepted  aa  unq^xestioxxable :  leaving  the  assomptionjof  Uieir 
nnqaestionableness  to  be  justified  by  the  results. 

§  40. JBEow  is  it  to  be  justified  by  the  results?  As  any 
other  assumption  is  justified — ^by  ascertaining  that  all  thg. 
conclusions  deducible  firom  itj  correspond  Yn&i  the  facts  ae 
directly  observed — by  showing  Jjte  agreement  between  the 
experiences  it  leads  ns  to  anticipate^  mSl^MSoSl  ex- 
periengBs^  Th^re  is  no  mode  of  establishing  the  validity  of 
any  belief^  except  that  of  showing  its  entire  oongruity  with 
all  other  beliefs.  If  wo  suppose  that  a  mass  which  has  a 
certain  colour  and  lustre  is  the^lsubstance  called  gold^  how 
do  we  prc^beed  to  prove  the  hypothesis  that  it  is  gold  ?  We 
represent  to  ourselves  certain  other  impressions  which  gold 
produces  on  us^  and  then  observe  whether,  under  the  appro- 
priate conditions,  this  particular  mass  produces  on  us  such 
impressions.  We  remember,  as  we  say,  that  gold  has  a  high 
specific  gravity;  and  if,  on  poising  this  substance  on  the 
finger,  wo  find  that  its  weight  is  great  considering  its  bulk, 
we  take  the  correspondence  between  the  represented  im- 
pression and  the  presented  impression  as  further  evidence 
that  the  substance  is  gold.  In  response  to  a  demand  for 
more  proof,  we  compare  certain  other  ideal  and  real  effects. 
Knowing  that  gold,  unlike  most  metals,  is  insoluble  in 
nitric  acid,  we  imagine  to  ourselves  a  drop  of  nitric  acid 
placed  on  the  surface  of  this  yellow,  glittering,  heavy  sub- 
stance, without  causing  corrosion;  and  when,  after  so  plac- 
ing a  drop  of  nitric  acid,  no  effervescence  or  other  change 
follows,  we  hold  this  agreement  between  the  anticipation 
and  the  experience  to  be  an  additional  reason  for  thinking 
that  the  substance  is  gold.  And  if,  similarly,  the  great 
malleability  possessed  by  gold  we  find  to  be  paralleled  by 
the  great  malleability  of  this  substance ;  if,  like  gold,  it 
fuses  at  about  2,000  dcg.;  crystallizes  in  octahedrons;  is  dis- 
solved by  selenic  acid ;  and,  under  all  conditions,  does  what 
gold  does  under  such  conditions ;  the  conviction  that  it  ia 
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gold  readies  wliat  we  regard  as  the  liigliest  certaintj-— we 
know  it  to  be  gold  in  the  fullest  sense  of  knowing.  For, 
as  we  here  see,  onp  whole  knowledge  of  gold  consists  in 
nothing  more  than  the  consciousness  of  a  definite  set  of  im- 
preesions,  standing  in  definite  relations,  disclosed  nnder 
definite  conditions;  and  if,  in  a  present  experience,  the 
impressions,  relations,  and  conditions,  perfectly  correspond 
with  those  in  past  experiences,  the  cognition  has  all  the 
validity  of  which  it  is  capable.  So  that,  generalizing  the 
statement,  hypotheses,  down  even  to  those  simple  ones 
which  we  make  firom  moment  to  moment  in  onr  acts  of  re- 
cognition, are  yerified  when  entire  congroity  is  found  to 
exist  between  the  states  of  consciousness  constituting  them^ 
and  certain  other  states  of  consciousness  given  in  percep- 
tion, or  reflection,  or  both;  and  np  other  knowledge  is  pos- 
sible ^^[^BJ^aA^^at  whiph  consists,  of  the  conscioiud^ggeuof 
sdoE,eon|P3utiea.aQdJb6ir  .porceIative.iacQngraities. 

Fffnflpi  "P^^i^^fl/^piiy,  compelled  to  make  those  fundamental 
assnmptiops  witiiont  which  thought  is  impossible,  has  to 
justify  them  by  showtog  their  congruity  with  all  other  dicta 
of  consciousness,.  Debarred  as  we  are  from  everjrthing 
beyond  therelative,  truth,  raised  to  its  highest  form,  can  be 
for  us  nothing  more  than  perfect  agreement,  throughout  the 
whole  range  of  our  experience,  between  those  representa- 
tions of  things  which  we  distinguish  as  ideal  and  those  presen- 
tations of  things  which  we  distinguish  as  real.  If,  by  discover- 
ing a  proposition  to  be  untrue,  we  mean  nothing  more  than 
discovering  a  diflference  between  a  thing  expected  and  a 
thing  perceived;  then  a  body  of  conclusions  in  which  no 
such  difference  anywhere  occurs,  must  be  what  we  mean  by 
an  entirely  true  body  of  conclusions. 

And  here,  indeed,  it  becomes  also  obvious  that,  sotting 
out  with  these  fundamental  intuitions  provisioiiaUy  assumed 
to  be  true— that  is,  provisionally  assumed  to  be  congruous 
with  all  other  dicta  of  consciousness — the  process  of  proving 
or  disproving  the  congruity  becomes  the  business  of  Philo* 
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BOphyj  and  the  complete  establjslimcat  of  the  congmity 
becomos  the  aamo  thing  as  the  complete  unification  of  know- 
ledge in  which  Philosophy  reaches  its  goal. 


^ 


5  41,  Whot-ia  tlu&  datnnvor  rallicr,  what  uro  tJiPsg  ilatu, 
which  Philosophy  cannot  do  without  ?  Clearly  one  pri- 
mordial dntum  13  invoivod  in  the  foregoing  statement. 
Already  by  im plica tioOrffo  have  aaaamed,  and  must  for  ever 

c|sUt,  oud  lire.  COJii?'^]''"  ^y  "°  Wo  cannot  avoid  accept- 
ing as  truo  tha  verdict  of  consciousness  that  aomo  maiii- 
festations  are  like  one  another  and  some  are  nnlike  ouo 
another.  Unless  consciousness  be  a  competent  judge  of  the 
likeneea  and  unlikeness  of  its  states,  there  con  never  be 
established  that  congrnity  throughout  the  whole  of  our 
cognitions  which  constitutes  Philosophy;  nor  can  there  ever 
be  established  that  incongruity  by  which  only  any  hypo. 
thesis,  philosophical  or  other,  can  bo  shown  erroneous. 

The  impossibility  of  moving  towaj-da  either  conviction  or 
scepticism  without  postulating  thus  much,  wo  shall  see  even 
more  vividly  on  observing  how  every  step  in  reasoning  pos- 
tulates thus  mnchj  over  and  over  again.  To  say  that  all 
things  of  a  certain  class  are  characterized  by  a  certain  attri- 
bute, is  to  say  that  all  thinga  known  as  like  in  those  various 
attributes  connoted  by  their  common  namCji  are  also  Iil:e  in 
having  the  particular  attributo  specified.  To  eay  that  somo 
object  of  immediat<>  attention  belongs  to  this  class,  is  to  say 
that  it  is  like  all  the  others  in  the  various  attributes  con- 
noted  by  their  common  name.  To  say  that  this  object  pos- 
sossca  the  particular  attribute  specified,  is  to  say  that  it  lb 
like  the  others  in  this  respect  also.  TiYhile,  contrariwise,  the 
assertion  that  the  attribute  thus  inferred  to  bo  possessed  by 
it,  is  not  posBCfsed,  implies  the  assertion  that  in  placuof  ono 
of  the  nlh-gcd  UkeiuesM  thero  exists  an  unlittcnese.  Neither 
nfiiiination  nor  denial ,  therefore,  of  any  deliverance  of  reason, 
or  any  element  of  ench  delivn^ancc,  ia  possible  without  ao-j 
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eeptdng  the  dictum  of  consciousness  that  certain  of  its  states 
are  like  or  unlike.  Whence^  besides  seeing  that  the  unified 
knowledge  constituting  a  completed  Philosophy^  is  a  know- 
ledge composed  of  parts  that  are  universally  congruous ;  and 
"besides  seeing  that  it  is  the  bu|uness  of  Philosophy  to  esta- 
blish their  universal  congruity^^^  also  see  that  every  act  of 
ibsLprocess  by  which  this  universal  concruity  is  to  be  esta- 
blished^  down  even  to  the  components  of  eyery^in^;ence 
and  every  observation,  consists  mThe  establishmentof  ^pp- 
guity. 

"Consequently,  the  assumption  that  a  congruity  or  an  in- 
congruity exists  when  consciousness  testifies  to  it,  is  an  in- 
evitable assumption.  It  is  useless  to  say,  as  Sir  W.  Hamil- 
ton does,  that  ''consciousness  is  to  be  presumed  trustworthy 
until  proved  mendacious.^'  It  cannot  be  proved  mendacious 
in  this,  its  primordial  act ;  since,  as  we  see,  prooif  involves  a 
repeated  acceptance  of  this  primordial  act.  Nay  more,  the 
very  thing  supposed  to  be  proved  cannot  be  expressed  with- 
out recognizing  this  primordial  act  as  valid ;  since  unless  wo 
accept  the  verdict  of  consciousness  that  they  difier,  menda- 
city and  trustworthiness  become  identical.  Process  and 
product  of  reasoning  both  disappear  in  the  absence  of  this 
assumption. 

It  may,  indeed,  be  often  shown  that  what,  after  careless 
comparison,  were  supposed  to  be  like  states  of  consciousness, 
are  really  unlike ;  or  that  what  were  carelessly  supposed  to 
be  unlike,  are  really  like.  But  how  is  this  shown  ?  Simply 
by  a  more  careful  comparison,  mediately  or  immediately 
made.  .And  what  does  acceptance  of  the  revised  conclusion 
imply  ?  Simply  that  a  deliberate  verdict  of  consciousness  is 
preferable  to  a  rash  one;  or,  to  speak  more  definitely — that 
a  consciousness  of  likeness  or  difference  which  survives 
critical  examination  must  be  accepted  in  place  of  one  that 
does  not  survive — ^the  very  survival  being  itself  the  accept- 
ance. 

And  here  we  get  to  the  bottom  of  the  matter.    The 
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pcrmanenco  of  a  conscionsness  of  likeness  or  difference^ 
is  our  ultimate  warrant  for  asserting  the  existence  of  like- 
ness or  dificrcnce ;  and^  in  fact^  we  mean  by  the  existence  of 
likeness  or  difiTerenco^  nothing  more  than  the  permanent  con« 
sciousness  of  it.  To  say  that  a  given  congroity  or  incon- 
gruity exists,  is  simply  our  way  of  saying  that  we  invariably 
have  a  consciousness  of  it  along  with  a  consciousness  of  tho 
compared  things.  We  know  nothing  more  of  existence  than 
a  continued  manifestation* 

§  42.  But  Philosophy  requiros  for  its  datum  some  substan- 
tive proposition.  To  recognize  as  unquestionable  a  certain 
fundamental  process  of  thous^  is  not  enough :  we  must 
recognize  as  iinqiifntT^TTinM^^4iy  fTn^TlpTn1^Tlttt1  JTrJ!!lL-^^ 
thougljjb,  reached  by  this  process.  If  Philosophy  is  com- 
plotcly-unifiod  knowledge — ^if  the  unification  of  ktiowledgo 
is  to  bo  effected  only  by  showing  that  some  ultimate  propo- 
sition includes  and  consolidates  all  the  results  of  experience  ; 
then,  clearly,  this  ultimate  proposition  which  has  to  be 
proved  congruous  with  all  others,  must  express  a  piece  of 
knowledge,  and  not  the  validity  of  an  act  of  knowing, 
llaving  assumed  tho  trustworthiness  of  consciousness,  we 
have  also  to  assume  as  trustworthy  some  deliverance  of  con- 
sciousness. 

What  must  this  be  ?  Must  it  not  be  one  a£Srming  the 
widest  and  most  profound  distinction  which  things  present  ? 
Must  it  not  be  a  statement  of  congruities  and  incongruities 
moro  general  than  any  other  ?  An  ultimate  principle  that 
is  to  unify  all  experience,  must  be  co-extensive  with  all  ex- 
perience—cannot be  concerned  with  experience  of  one  order 
or  several  orders,  but  must  be  concerned  with  universal  ex- 
perience. That  whiohJBbilosophy  takes  as  its  datnni,  pinsfc 
bo  an  asserii^  of  some  likeness  ^d~  diji&ence  to  which 
all  other  likenesses  and  differences  are  secondaiy.  If  know- 
ing is  classifying,  or  grouping  the  like  and  separating  tho 
unlike ;  and  if  tho  unification  of  knowledge  proceeds  by 
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onrnging  the  smaller  classes  of  like  experiences  within  the 
larger,  and  the8e  within  the  still  larger ;  then^  the  proposi- 
tion hy  which  knowledge  is  unified,  must  be  one  specifying 
the  antithesis  between  two'ultimato  classes  of  experiences,  in 
which  all  others  merge. 

Let  ns  now  consider  what  these  classes  are.  In  drawing 
the  distinction  between  them,  we  cannot  avoid  using  words 
that  have  indirect  implications  wider  than  their  direct  mean- 
ings—we cannot  avoid  arousing  thoughts  that  imply  the 
very  distinction  which  it  is  tho  object  of  the  analysis  to 
establish.  Keeping  this  fact  in  mind,  wo  can  do  no  more 
than  ignore  the  connotations  of  tho  words,  and  attend  only 
to  tlie  things  they  avowedly  denote. 

^  43.  Setting  out^  from  the  conclusion,  .lately  ..^reached, 
that  all^uigs  known  to  us  are  manifcatationa  of  ike  Un- 
knowable^ and  suppressing,  so  far  as  we  may,  every  hypo- 
thesis respecting  the  something  which  underlies  one  or  other 
order  of  these  manifestations ;  we  find  that  the  manifesta- 
tioDB^eonsidei  od  simply  as  such,  are  divisible  into  two  great 
n^^Q«£ifl  nillH  hy  f\om%  imwBisione  tmA-ideas^    The  implica- 
tions of  these  words  are  apt  to  vitiate  tlie  rSisonings  of  those 
who  use  the  words ;  and  though  it  may  be  possible  to  use 
them  only  with  reference  to  tho  differential  characteristics 
they  are  meant  to  indicate,  it  is  -best  to  avoid  the  risk  of     v- 
making  unacknowledged  assumptions.     The  term  sensation,     ^' 
too,  commonly  used  as  the  equivalent  of  impression,  implies  p. 
certain  psychological  theories — ^tacitly,  if  not  openly,  jwstu-*} 
lates  a  sensitive  organism  and  something  acting  upon  it;    ' 
and  can  scarcely  be  employed  without  bringing  these  postu- 
lates into  the  thoughts  and  embodying  them  in  the  in- 
ferences.    Similarly,  the  phrase  state  of  consciousness^  as 
signifying  either  an  impression  or  an  idea,  is  objectionable. 
As  we  cannot  think  of  a  state  without  thinking  of  something 
of  which  it  is  a  state,  and  which  is  capable  of  different 
statosj  there  is  involved    a  foregone  conclusion — an  un- 
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developed  nystcm  of  metapliyaics.  Hero,  accepting  tlia  j 
eritftbls  implicatioa  that  the  manifestatioRS  imply  i 
thing  manifested,  our  aim  mufit  be  to  avoid  any  further 
implications.  Though  we  cannot  exclude  further  implica- 
tions from  our  thoughts,  and  cannot  carry  on  our  M-gument 
without  tacit  rccognitiona  of  them,  we  can  at  any  rate  refuse 
to  recognize  them  in  tho  terms  with  which  we  set  oat.  Wc 
may  do  this  most  ofibctually  by  classing  tho  manifestatious 
as  vivid  and  ^inf^respectively.  Let  na  consider  what  ai-o 
the  several  distinctions  that  exist  between  these. 

And  first  a  fcwwords  on  this  most  conspicaoos  distinction 
which  these  antithetical  names  imply.  -JITtinif^tatanTia  l\)ah 
occur  nnder  tho  conditions  called  those  of  perception  (and 
ths  conditions" "SO  called  wo"'ffilIsb  huvvj  aa-V^ch  a8"poseible, 
separate  from  all  hypotheses,  and  regard  simply  aa  them- 
selves a  certain  group  of  manifestations)  aro  ordinarilxigj' 
more  distinct  than  those  which  nfi'"''  ""fl"-  *li"  I'^^fHtiipTi" 
known  aa  those  of  reflection,  or  memory,  or  imagination,  Pr 
ideation.  These  vivid  manifestations  do,  indeed,  eometimea 
differ  Tjut  little  ixom  the  laiat  ones.  ^Vhon  nearly  dark  we 
may  bo  unable  to  decide  whether  a  certain  manifestation 
belongs  to  tho  vivid  order  or  tho  faint  order— whether,  aa 
we  say,  wo-rcally  eeo  Bomething  or  fancy  we  see  it.  In  liko 
manner,  between  a  very  feeble  sound  and  the  imagination  of 
a  sound,  it  is  occasionally  difliculb  to  discriminate.  But 
these  exceptional  cases  are  extremely  rare  in  comparison 
with  the  enormous  mass  of  cases  in  which,  from  instant  to 
instant,  tho  vivid  manifestations  distinguish  themselves  nn- 
miatakeably  from  the  faint.  Conversely,  it  also 

now  and  then  happens  (though  nnder  conditions  which  wc 
signiflcantly  distinguish  as  abnormal)  tliat  manifestations  of 
the  faint  order  become  so  strong  as  to  bo  mistaken  for  those 
of  the  vivid  order.  Idea]  sights  and  sounds  aro  in  tho  in- 
eano  so  much  intensified  as  to  bo  classed  with  real  tights 
and  sounds — ideal  and  real  being  here  supposed  to  imply  no 
other  contmsb  than  that  which  wc  arc  considering.     ThcHM 
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of  ilfaiBion^  as  we  call  ihexn^  bear^  however^  so  small  a 
ratio  to  the  great  mass  of  cases^  that  we  may  safely  neglect 
them^  and  say  that  the  relative  fietrntness  of  these  manifesta- 
tions of  the  second  order  is  so  marked^  that  we  are  never  in 
donbt  as  to  their  distinctness  fix>m  those  of  the  first  order. 
Or  if  we  recognize  the  exceptional  occnrrence  of  donbt^  the 
recognition  serves  but  to  introduce  the  significant  fact  that 
we  have  other  means  of  determining  to  which  order  a  parti- 
cular manifestation  belongs^  when  the  test  of  comparative 
vividness  fails  ns. 

"MTanifflatfttions  of  the  vivid  order  f^'^f^.'^^n  nnr^Tipri-^ 
_ence^  thoaaof  tha.J[aint  carder;  or.  in  the  terms  quoted 
above^  the  idea  is  an  im^perfect  and  ^g^i^iQ  rfipfttitiioTT  ^^  ^^^ 
oripTnafmpression.  To  put  the  facts  in  historical  sequence 
— there  is  first  a  presented  manifestation  of  the  vivid  order^ 
and  then^  afterwards^  there  may  come  a  represented  manifes- 
tation that  is  like  it  except  in  being  much  less  distinct. 
Besides  the  universal  experience  that  after  having  those 
vivid  manifestations  which  we  call  particular  places  and 
persons  and  things^  we  can  have  those  faint  manifestations 
which  we  call  recollections  of  the  places^  persons^  and  things^ 
but  cannot  have  these  previously;  and  besides  the  universal 
experience  that  before  tasting  certain  substances  and  smell- 
ing certain  perfiunes  we  are  without  the  faint  manifestations 
known  as  ideas  of  their  tastes  and  smells ;  we  have  also  the 
fact  that  where  certain  orders  of  the  vivid  manifestations 
are  shut  out  (as  the  visible  firom  the  blind  and  the  audible 
from  the  deaf)  the  corresponding  faint  manifestations 
never  come  into  existence.  It  is  true  that  in 

some_ cases,  the.  ij^t  manifestations  precede  the  vivid. 
What  we  call  a  conception  of  a  machine  may  presently  be 
followed  by  a  vivid  manifestation  matching  it — ^a  so-called 
actual  machine.  But  in  the  first  place  this  occurrence  of  the 
vivid  manifestation  after  the  faint,  has  no  analogy  with  the 
occurrence  of  the  faint  after  the  vivid — its  sequence  is  not 
spontaneous  like  that  of  the  idea  after  the  impression.    And 
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in  tlie  second  place^  thongh  a  fiiint  manifestation  of  fliis 
kind  may  occur  before  the  viyid  one  answering  to  it^  yet  its 
component  parts  may  not.  Without  the  foregoing  vivid 
manifestations  of  wheels  and  bars  and  cranks^  the  inventor 
could  have  no  faint  manifestation  of  his  new  machine.  Thugi 
the  occurrence  of  the  _£mt  manifestations  is  made  possible 
by  the  previous  occurrence  of  the  vivid.  They  are  distin^ 
guished  from  one  another  as  independent  and  ddpesdesT. 

These  two  orders  of  manifestations  form  "cbhcurrent 
series ;  or  rather  let  us  call  them^  not  series^  which  implies 
linear  arrangements^  but  heterogeneous  streams  or  pro- 
cessions. These  run  side  by  side;  each  now  broadening 
and  now  narrowing,  each  now  threatening  to  obliterate  its 
neighbour^  and  now  in  turn  threatened  with  obliteration, 
but  neither  ever  quite  excluding  the  other  from  their 
common  channel.  Lot  us  watch  the  mutual  actions  of  the 
two  currents.  During  what  we  ^U  our  states  of 

activity,  the  vivid  manifestations  predommate.  'Wo  simul- 
taneously receive  many  and  varied  presentations — ^a  crowd 
of  visual  impressions,  sounds  more  or  less  numerous,  resist- 
ances, tastes,  odours,  &c.;  somd  groups  of  them  changing, 
and  others  temporarily  fixed,  but  altering  as  wo  move ;  and 
when  wo  compare  in  its  breadth  and  massiveness  this 
heterogeneous  combination  of  vivid  manifestations  with  tho 
concurrent  combination  of  faint  manifestations,  these  last 
sink  into  relative  insignificance.  They  never  wholly  dis- 
appear  however.  Always  along  with  tho  vivid  manifesta- 
tions, even  in  their  greatest  obtrusiveness,  analysis  discloses 
a  thread  of  thoughts  and  interpretations  constituted  of  tho 
faint  manifestations.  Or  if  it  be  contended  that  the  occui*- 
renco  of  a  deafening  explosion  or  an  intense  pain  may  for  a 
moment  exclude  every  idea,  it  must  yet  be  admitted  that 
such  breach  of  continuity  can  never  bo  immediately  known 
as  occurring;  since  tho  act  of  kno\ving  is  impossible  in 
the  absence  of  ideas.  On  tho  other  hand,  aflcr 

certain  vivid  manifestations  whicli  wo  call   the    acts  of 
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dosizig  tibe  eyes  and  adjosting  onrselyes  so  as  to  enfeeble 
the  Tivid  manifestaidons  of  pressure^  sounds  &c.,  Hlb  mani- 
fintatuma  of  iihe  fednt  order  become  relatively  predominant. 
The  erer-Yaiiying  beterogeneons  cnrrent  of  tiiem^  no  longer 
obsotired  by  the  yivid  cnrrent,  grows  more  distinct,  and 
seems  almost  to  exclude  the  vivid  current.  But  while  what 
we  call  consciousness  continues^  the  current  of  vivid  mani« 
festations^  however  small  the  dimensions  to  which  it  is 
redacedj  still  continues  :  pressure  and  touch  do  not  wholly 
disappear.  It  is  only  ^^  j!!t?iVg  ^'"^^  tihfi  '^^^r,rtan;f^nar^noo 
tenned  sleep,  that  manifestations  of  the  vivid  order  cea^e 
to  be  distingmshable  as  such^  and  those  of  the  iaint  order 
come  to  be  mistsken  for  them.  And  even  of  this  wo  remaiu 
unaware  tiU  ibe  recurrence  of  manifestations  of  the  vivid 
order  on  awaking :  we  can  never  infer  that  manifestations 
of  ihe  vivid  order  have  been -absent,  until  they  are  again 
present ;  and  can  therefore  never  directly  know  them  to  bo 
absent.  Thus,  of  the  two  concurrent  compound 

series  of  manifestations,  each  preserves  its  continuity. 
Ab  they  flow  side  by  side,  each  trenches  on  the  other,  i 
but  there  never  comes  a  moment  at  which  it  can  be  said 
that  the  one  has,  then  and  there,  broken  through  the  other. 
Besides  this  jon^tudinal  co^eaion  there  is  a  lateral  cohe- 
sion,  both  of  the  vivid  to  the  vivid  and  of  the  faint  to  the 
faint.  The  components  of  the  vivid  scries  are  bound  to- 
gether by  tics  of  co-existence  as  well  as  by  ties  of  succes- 
sion ;  and  the  components  of  the  faint  series  are  similarly 
boimd  together.  Between  the  degrees  of  union  in  the  two 
cases  there  are,  however,  marked  and  very  significant 
difierences.     Let  us  observe  them.  Over  an  area 

occupying  part  of  the  so-called  field  of  view,  lights  and 
shades  and  colours  and  outlines  constitute  a  group  to 
which,  %s  the  signs  of  an  object,  we  give  a  certain  name ; 
and  while  thoy  continue  present,  these  united  vivid  manifes- 
tations remain  inseparable.  So,  too,  is  it  with  co-existing 
groups  of  manifestations :  each  persists  as  a  special  com- 
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bination;  and  most  of  them  ppeserve  uncLanging  r^tiona 
with  those  around.  Such  of  them  as  do  not — such  of  them 
as  are  capable  of  what  wo  call  independent  morements, 
nevertheless  show  us  a  constant  connexion  between  certain 
of  tho  manifestations  they  include,  along  with  a  variable 
connexion  of  others.  And  though  after  certain  vivid  mani- 
festations known  aa  a  change  in  the  conditions  of  percep- 
tion, there  is  a  change  in  the  proportions  among  the  vivid 
manifestations  constituting  anj  group,  their  cohesion  con- 
tincea — we  do  not  succeed  in  detaching  one  or  more  of 
them  from  the  rcat.  Turning  to  tho  faint  mani- 

festations, we  see  that  while  there  are  lateral  cohesions 
among  them,  these  are  much  less  extensive,  and  in  most 
cases  aro  by  no  moans  so  rigorous.  After  closing  my  eyes, 
I  can  represent  an  object  now  standing  in  a  certain  place, 
aa  Btanding  in  Bomo  other  place,  or  as  absent.  Whilo  I 
look  at  a  blue  voso,  I  cannot  separato  the  vivid  manifes- 
tation of  bluencss  from  the  vivid  manifestation  of  a  parti- 
cular shape ;  but,  in  the  absence  of  these  vivid  manifesta- 
tions, I  Ciin  separate  the  faint  manifestation -of  the  shape 
from  tho  faint  manifestation  of  blueness,  and  replace  the  last 
by  a  faint  manifestation  of  redness.  It  is  so  throughout : 
tlio  faint  manifestations  cling  together  to  a  certain  extent, 
but  ncverlhclcsa  most  of  them  may  be  ro-arranged  with 
facility.  Indeed  none  of  the  individual  faint  manilb8tation.% 
cohere  in  the  same"  indissoluble  way  as  do  tho  individual 
vivid  manifestations.  Though  along  with  a  fainb  manifesta- 
tion of  pressure  there  is  always  some  faint  manifestation  of 
extension,  yet  no  particular  faint  manifestation  of  extension 
is  bound  up  with  a  particular  faint  manifestation  of  pres- 
sure. So  that  whereas  in  tho  vivid  order  the  indi- 
vidual manifestations  cohere  indiasolubly,  usually  in  large 
groups,  in  the  faint  order  the  individual  manifeetatiotis  none 
of  them  cohere  indissolnbly,  and  aro  most  of  them  loosely 
aggregated :  the  only  indissoluble  cohesions  among  thein 
being  between  certain  of  their  generic  forms.  _^M 
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lyi^Mfi  *-^**  ^omp^jo^ita  of  each  current  cohtro  witli  one 
■nether^  J^CT  ^Q  ^^  cohere  at'  all  strongly  witjj.  Hh/osorrsf 
the  other  ciiirenlfai.  Qtj  inore  correctly^  we  may  say  that  the 
fmcTciirrent  habitually  flows  on  qoito  undisturbed  by  the 
faint  current;  and  that  the  faint  current^  though  often 
largely  determined  by  the  vivid^  and  always  to  some  extent 
canded  with  it^  may  yet  maintain  a  substantial  independence^ 
letting  the  vivid  current  slide  by.  We  will  glance  at  tho 
interactions  of  tho   two.  The    successive   faint 

manifestations  constituting  thought^  fail  to  modify  in  tho 
slightest  degrco  the  vivid  manifestations  that  present  them- 
selves. Omitting  a  quite  peculiar  class  of  exceptions,  here- 
after to  bo  dealt  with,  tho  vivid  manifestations,  iixcd  and 
changing,  are  not  directly  aifectcd  by  the  faint.  Those 
which  I  distinguish  as  components  of  a  landscape,  as 
snrgipgs  of  tho  sea,  as  whistlings  of  the  wind,  as  move- 
ments of  vehicles  and  people,  are  absolutely  uninfluenced 
by  the  accompanying  faint  manifestations  which  I  distin- 
guish as  my  ideas.  On  the  other  hand,  the 
current  of  faint  manifestations  is  always  somewhat  per- 
turbed by  the  vivid.  Frequently  it  consists  mainly  of  faint 
manifestations  which  cling  to  the  vivid  ones,  and  are  carried  • 
with  them  as  they  pass — ^memories  and  suggestions  as  wo 
call  them,  which,  joined  with  the  vivid  manifestations  pro- 
ducing them,  form  almost  the  whole  body  of  the  manifesta- 
tions. At  other  times^  when,  as  wo  say,  absorbed  in 
thought,  tho  disturbance  of  tho  faint  current  is  but  super- 
ficial. Tho  vivid  manifestations  drag  after  them  such  few 
faint  manifestations  only  as  constitute  recognitions  of  them : 
to  each  impression  adhere  certain  ideas  which  iuako  up 
the  interpretation  of  it  as  such  or  such.  But  there  mean- 
whilo  flows  on  a  main  stream  of  faint  manifestations  wholly 
anrelated  to  the  vivid  nmnifbstations-r-what  wo  call  a 
reverie,  perhaps,  or  it  may  be  a  process  of  reasoning.  And 
occasionally,  during  the  state  known  as  absence  of  mind,""" 
this  current  of  ttint  manifestations  so  far  predominates  thiU . 
8 
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llu>  vivid  ciirrent_Bcarcely  afiecto  it  at  all.  Hence 

these  concorrent  Bcriea  of  manifestations,  each  coliorenfc  with 
itself  longitadinally  unil  laterally,  have  but  a  partial  cohc- 
ronco  with  ono  another.  Tho  vivid  series  is  quite  nnmoved 
by  its  passing  neighbour;  and  though  the  faint  series  is 
always  to  Bome  extent  moved  by  the  adjacent  vivid  series, 
and  is  often  carried  bodily  along  with  the  vivid  aoiiee,  it 
may  neverthelosa  become  in  great  measure  separate. 

Yet  another  all-important  differential  cliaractcristic  has  to 
be  specified.  The  conJitiona  under  wliicli  these  respeclivo 
ordei-s  of  man  ifea  tat  ions  occiir,  are  different;  and  tho  con- 
ditions of  oceurronco  of  each  order  belong  to  itself.  When- 
ever tho  immediate  antecedents  of  vivid  manifestations  are 
traccabloj  they  prove  to  bo  other  vivid  jnanifestations ;  and 
though  wo  cannot  say  that  the  antecedents  of  tho  faint 
manifestations  always  Iio  wholly  among  themselves,  yet  tho 
essential  ones  lie  wholly  among  themselvca.  These  state- 
monts  will  need  a  good  deal  of  explanation.  Ob- 

viously, changes  among  any  of  tho  vivid  manifoatations  we 
are  contemplating — tho  motions  and  sounds  and  alterations 
of  appearance,  in  what  wo  call  sarrounding  objects — ore 
either  clmngcs  that  follow  certain  vivid  manifestations,  or 
changes  of  which  the  antecedents  are  nnapparent.  SpdO  of  - 
tho  vivid  tnanifcstatinns,  however,  occur  only  under  ''■^rtniii 
conditions  that  seem  to  bo  of  another  order.  Thoso  which 
wo  know  as  colours  and  visible  forios  presuppose  open  e^a. 
Bnt  what  is  tho  opening  of  the  eyes,  translated  into  tho 
terms  we  aro  hero  using  F  Literally  it  is  an  occurrence  of 
certain  vivid  manifestations.  Tho  preliminary  idea  of  open- 
ing the  eyes  does,  indeed,  consist  of  faint  manifestations,  but 
tho  act  of  opening  them  consists  of  vivid  manifestations. 
And  tho  lite  is  aliU  more  conspicuously  tho  case  with  those 
movements  of  tho  eyes  and  the  head  which  ore  followed  by 
now  groups  of  vivid  manifestations.  Similarly  with  the 
antecedents  to  the  vivid  manifestations  which  wo  distinguish 
as  those  of  touch  and  pressure.  All  the  clu^gcal 
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fer  their  conditionB  ^f  nrmrrfmrik  cCTtftir  ^^'^  mnTiifsntin — 
Bonsirliidi  wo  know  as  sensations  of  mnsedar  tensi^jiu— It 
18  trne  that  the  conditions  to  these  conditions  aro  manifesta- 
tiona  of  the  fidnt  order«*-those  ideas  of  moscnlar  actions 
which  pxecede  xnnscular  actions.  And  we  are  here  intro- 
dnced  to  a  complication  arising  from  the  fact  that  what  is 
called  the  body^  is  present  to  us  as  a  set  of  vivid  manifesta- 
tions connected  with  the  fuint  manifestations  in  a  special 
way«Hi  way  snch  that  in  it  alone  certain  vivid  manifesta- 
tiona  are  capable  of  being  produced  by  faint  manifestations. 
There  must  be  named^  too^  the  kindred  exception  famished 
by  ilie  emotions— en  exception  which,  however,  servos  to 
enforce  the  general  proposition.  For  while  it  is  true  that 
the  emotions  are  to  be  considered  as  a  certain  kind  of  vivid 
manifestations,  and  are  yet  capable  of  being  prodnced  by 
the  fiiint  manifestations  we  call  ideas ;  it  is  also  trao  that 
because  the  conditions  to  their  occnrrcnce  thus  exist  among 
the  fisunt  manifestations,  wo  class  them  as  belonging  to  the 
some  general  aggregate  as  the  faint  manifestations— ^o  not 
class  ihem  with  snch  other  vivid  manifestations  as  colours, 
sounds,  pressures,  smells,  &c.  But  omitting  these  peculiar 
vivid  manifestations  which  wo  know  as  muscular  tensions 
and  emotions,  and  which  wo  habitually  class  apart,  wo  may 
say  of  all  the  rest,  that  tho  conditions  to  their  cxist- 
enco  as  vivid  manifestations  aro  manifestations  belonging 
to  their  own  class.  In  tho  parallel  current  wo 

find  a  parallel  truth.  Though  many  manifestations  of  the 
faint  order  are  partly  caused  by  manifestations  of  the  vivid 
order,*  which  call  up" memories  as  wo  say,  and  suggest  in- 
ferences; yet  these  results  mainly  depend  on  certain  antece- 
dents belonging  to  tho  faint  order.  A  cloud  drifts  across 
the  sun,  and  may  or  may  not  produce  an  effect  on  the  cur- 
rent of  ideas :  ttio  inference  that  it  is  about  to  rain  may 
arise,  or  there  may  be  a  persistence  in  tho  previous  train  of 
thought — a  difference  obviously  determined  by  conditions 
among  the  thotrghts.    Again^  such  power  &3  a  vivid  mani- 
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Testation  has  of  causing  certain  &int  manifestations  to  ariso^ 
depends  on  the  pre-existence  of  certain  appropriate  faint 
manifestations.  K  I  liavo  never  Iieard  a  cnrlew^  the  cry 
which  an  nnseen  one  makes^  fiuls  to  produce  an  idea  of  the 
bird.  And  wo  have  but  to  remember  what  various  trains  of 
reflection  are  aroused  by  the  same  sights  to  seo  how  essen- 
tially the  occurrence  of  each  faint  manifestation  depends  on 
its  rehitions  to  other  faint  manifestations  that  have  gone 
before  or  that  co-exist. 

Hero  we  are  introduced,  lastly,  to  one  of  the  mogtsti^^in 
and  perhaps  the  moat  irnpnTJAnjij^dtl^jlifffi^  bntwnrn 
those  two  orders  of  manifestatififl&:--a  difference  continuous 
with  that  justpointcd  out,  but  ono  which  may  with  advan- 
tage be  separately  insisted  upon.  The  conditions  of  occur- 
rence are  not  distinguished  solely  by  the  fact  that  each  set, 
when  identifiable,  belongs  to  its  own  order  of  manifestations; 
but  they  are  further  distinguished  in  a  very  significant  way. 
Manifestations  of  the  faint  order  have  tsafieablo  antece- 
dents; can  be  made  to  occur  by  establishing  their  condi- 
tions of  occun'oncc ;  and  can  be  suppressed  by  establishing 
other  conditions.  But  manifestations  of  the  vivid  order 
continually  occur  without,  prerioua  presentation  of  their 
antecddents ;  and  in  many  cases  they  persist  or  cease,  under 
either  known  or  unknown  conditions,  in  such  way  as  to 
show  that  their  conditions  are  wholly  beyond  control. 
The  impraesion  distinguished  as  a  flash  of  lightning,  breaks 
across  the  cuiTcnt  of  our  thoughts,  absolutely  without 
notice.  The  sounds  from  a  band  that  strikes  up  in  the 
street  or  from  a  crash  of  china  in  the  next  room,  ai^e  not 
connected  with  any  of  the  previously-present  manifesta- 
tions, either  of  the  faint  or  of  the  vivid  order.  Often 
these  vivi3.  manifestations,  arising  imexpectcdly,  pei*sist  in 
thrusting  themselves  across  the  current  of  the  faint  ones ; 
which  not  only  cannot  directly  affect  them,  but  cannot 
even  indirectly  affect  them.  A  vround  produced  by  a 
violent  blow  from  behind,  is  a  vivid  manifestation  the  con- 
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ditions  of  occurrence  of  wliich  were  neither  among  tlio  faint 
nor  among  the  vivid  manifestations ;  and  the  conditions  to 
the  persistence  of  which  aro  bound  up  with  the  vivid  mani- 
festationa  in  some  unmanifested  way.  So  that  whereas  in 
the.iiu2it  order,. thp.  conditions  of  occurrence  aro  always 
among  the  pre-existing  or  co-existing  manifestations;  in 
tiifi  vivid  order^  the  conditions  of  occurrcnco  aro  often  not 
present. 

Thus  we  find  many  salient  characters  in  which  manifesta- 
tions of  the  one  order  are  like  one  another^  and  unlike  those 
of  the  other  order.  Let  us  briefly  re-enumerate  thcso  salient 
characters.  Manifestations  of  tho  one  order  aro  vivid  and 
those  of  the  other  aro  faint.  Those  of  the  one  order  are 
originals^  while  those  of  tho  other  order  aro  copies.  Tho 
first  form  with  one  another  a  scries,  or  heterogeneous  current, 
that  is  never  broken;  and  tho  second  also  form  with  one 
another  a  parallel  series  or  current  that  is  never  broken :  or,  to 
speak  strictly,  no  breakage  of  either  is  ever  directly  known. 
Those  of  tho  first  order  cohere  with  one  another,  not  only 
longitudinally  but  also  transversely ;  as  do  also  those  of  tho 
second  order  with  one  another.  Between  manifestations  of 
tho  first  order  the  cohesions,  both  longitudinal  and  ti'ans- 
verse,  aro  indissoluble ;  but  between  manifestations  of  tho 
second  order,  theso  cohesions  aro  most  of  them  dissoluble 
with  case.  Whilo  tho  members  of  each  series  or  current  aro 
so  coherent  with  ono  another  that  the  current  cannot  be 
broken,  the  two  currents,  running  sido  by  side  as  they  do, 
have  but  little"  coherence— the  great  body  of  the  vivid 
current  is  absolutely  unmodifiablo  by  tho  faint,  and  the  faint 
may  become  almost  separato  from  tho  vivid.  Tho  conditions 
under  which  manifestations  of  either  order  occur,  themselves 
belong  to  that  order ;  but  whereas  in  the  faint  order,  the 
conditions  arc  always  present,  in  the  vivid  order  tho  condi- 
tions are  often  not  present,  but  lio  somewhere  outside  of  tho 
series.  iicKCii  separate  characters,  then,  mark  off  those  two 
orders  of  manifestations  from  one  another. 
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$  M.  Wkt  is  Uie  meaning  of  tliis  t  Tbs  rotegoing 
mmfy^  «H  commcQced  in  tlie  belief  that  tbe  proposition 
pustahted  bj  Pbilosopliy,  mnst  affirm  BOmo  oltimate  classes 
of  KkcBfcaee  and  nnlikcncsscs,  in  whicli  all  otlin-  classes 
nccge;  and  benj  we  liavo  found  that  all  manifestations  of 
tlko  UaknowTiblo  are  diviaiblo  into  two  each^clasacai  Wliat 
ia  dia  divisipn  cqnivalcnt  to  ? 

Obvionsly  it  corrosponda  to.lho  dlvieion  between  oljcet 
and  gtibjeet.  This  profoundcGt  of  distinctions  among  tho 
manifestations  of  ibo  Unknowable,  we  recognize  by  grouping 
them  into  scJf  and  nofscff.  These  faint  manifesta lions, 
forming  a  conlincoua  whole  differing  from  tho  other  in 
ijuaiitity,  quality,  cohesion,  and  conditions  of  existence 
its  parts,  we  call  tho  f^o;  and  thcso  vivid  manifestatioi  ^ 
indisaolubly  bound  together  in  relatively-immenso  masses, 
and  having  independent  conditions  of  existence,  we  call  tho 
jUltt^ttfQ. .  Or  rather,  more  tmly — each  order  of  manifesta- 
tions carries  with  it  tho  irresistible  implication  of  eoi 
power  that  manifests  itself;  and  by  the  words  cyo  and 
efjo  rospectivcly,  we  mean  tho  power  that  manifests  itaeif 
tho  faint  forms,  and  tho  power  that  manifests  itself 
vivid  furms. 

As  wo  hero  see,  these  consolidated  conceptions  thus  nnl 
tbetically  named,  do  not  originate  in  somo  inscmtable  way ; 
but  they  havo  for  their  explanation  the  ultimate  law  of 
thought  that  is  beyond  appeal.  Tho  p^ststcnt^ceiucious- 
ncsa  of  likeness  or  difference,  is  one  which,  by  its  very  per- 
siBtoace,  makes  itself  accepted ;  and  ono  which  transcends 
scepticism,  since  withont  it  even  doabt  becomes  impossible. 
And  tho  primordial  division  of  self  from  not -self,  is  a  cumn- 
littivo  rvsult  of  persistent  consciousnessca  of  Ukcnesses  and 
dillerfncfs  among  mamfcstntiocs.  Indeed,  thought  exists 
i>nly  tliraagh  that  kin<l  of  act  whii'Ji  leads  as,  from  moment 
l»  iDMBUil,  to  refer  certain  manifestations  to  tho  one  class 
with  ^^fik  Uw-y  havo  so  many  rommon  attributes, 

1  other  cla.',n  with  which  they  have  commi 


est  a- 
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atfanbuies  equally  numerous.  And  the  myriad-fold  repeti- 
tion of  ihese  claflsings,  bringing  about  the  myriad-fold  asso- 
ciations of  each. manifestation  with  those  of  its  own  class^ 
brings  about  this  union  among  the  members  of  each  class^ 
and  this  disunion  of  the  two  classes. 

Strictly  speakings  this  segregation  of  the  manifestations 
and  coalescence  of.  fTiom  jptojiw^  fliafinof.  whr^^gsy^  j^  ixi 

great  'part  gpmifATinnngj   nni\    pr^(»^<>ft  rTI   r1^^j|;)^ratft  jnflgr, 

mentsx  thoughiitifl.cndQiaed.by  snch.  jndgmenta  whan  thpy 
come  to  bo,  mad&.  For  the  manifestations  of  each  order 
have  not  simply  that  kind  of  union  implied  by  grouping 
them  as  individual  objects  of  the  same  class;  but^  as  wo 
have  seen^  they  have  the  much  more  intimate  union  implied 
by  actual  cohesion.  This  cohesive  union  exhibits  itself 
before  any  conscious  acts  of  classing  take  place.  So  that^  in 
truths  these  two  contrasted  orders  of  manifestations  are 
substantially  self-separated  and  self-consolidated.  The 
members  of  each^  by  clinging  to  ono  another  and  parting 
from  their  opposites^  themselves  form  these  united  wholes 
constituting  object  and  subject.  It  is  this  self-union  which 
gives  to  these  wholes  formed  of  them^  their  individualities 
as  wholeSj  and  that  scparatencss  from  each  other  which 
transcends  judgment ;  and  judgment  merely  aids  the  pre- 
determined segregation  by  assigning  to  their  respective 
classes^  such  manifestations  as  have  not  distinctly  united 
themselves  with  the  rest  of  their  kind. 

One  further  perpetually-repeated  act  of  judgment  there  is^ 
indeed^  which  strengthens  this  fundamental  antithesis^  and 
gives  a  vast  •extension  to  ono  term  of  it.  We  continually 
learn  that  while  the  conditions  of  occurrence  of  faint  mani- 
festations aro  always  to  bo  foundi  the  conditions  of  oc- 
currence of  vivid  manifestations  are  often  not  to  bo  found. 
We  also  continually  learn  that  vivid  manifestations  which 
have  no  perceivable  antecedents  among  the  vivid  manifesta- 
tions^ are  like  certain  precediug  ones  which  liad  perceivable 
antecedents  among  the  vivid  manifestations.  .  Joining  these 
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two  experionccs  together^  thero  results  the  irresistible  con* 
ception  that  some  yivid  manifestations  liave  conditions  of 
occnrrenco  existing  out  of  the  current  of  viyid  manifesta- 
tions— existing  as  potential  vivid  manifestations  capable  of 
becoming  actual.  And  so  wp  are  made  vaguely  conscious 
of  an  indefinitely-extended  region  of  power  or  beings  not 
merely  separate  from  the  current  of  faint  manifestations 
constituting  the  ego,  but  lying  beyond  the  current  of  vivid 
manifestations  constituting  the  immediately-present  portion 
of  the  non^o, 

m 

§  45.  In  a  very  imperfect  way,  passing  over  objections 
and  omitting  needful  explanations,  I  have  thus,  in  the 
narrow  space  that  could  properly  be  devoted  to  it,  indicated 
the  essential  nature  and  justification  of  that  primordial  pro- 
position which  Philosophy  requires  as  a  datum.  I  mighlv, 
indeed,  safely  have  assumed  this  ultimate  truth;  wliicli 
Common  Sense  asserts,  which  every  step  in  Science  takes  for 
granted,  and  which  no  metaphysician  ever  for  a  moment 
succeeded  in  expelling  from  consciousness.  Setting  out 
with  the  postulate  that  the  manifestations  of  the  Unknowable 
fall  into  the  two  separate  aggregates  constituting  the  world 
of  consciousness  and  the  world  beyond  consciousness,  I  might 
have  let  the  justification  of  this  postulate  depend  on  its 
subsequently-proved  congruity  with  every  result  of  cxperi- 
'  cnce,  direct  and  indirect.  But  as  all  that  follows  proceeds 
upon  this  postulate,  it  seemed  desirable  briefly  to  indicate 
its  warrant,  with  the  view  of  shutting  out  criticisms  that 
might  else  be  made.  It  seemed  desirable  to  show  that  this 
fundamental  cognition  is  neither,  as  the  idealist  asserts,  an 
illusion,  nor  as  the  sceptic  thinks,  of  doubtful  worth,  nor  as  is 
held  by  the  natural  realist,  an  inexplicable  intuition;  but 
that  it  is  a  legitimate  deliverance  of  consciousness  elaborat- 
ing its  materials  after  the  laws  of  its  normal  action.  While, 
in  order  of  time,  the  establishment  of  this  distinction  precedes 
all  reasoning;    and  while,   running  through  our    mental 
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stmctore  as  it  does^  we  are  debarred  from  reasoning  about 
it  wiihoat  taldng  for  granted  its  existence ;  analysis  ncTcr- 
theless  enables  us  to  justify  tbe  assertion  of  its  existence^  by 
showing  that  it  is  also  the  outcome  of  a  classification  based 
on  accnnmlated  likenesses  and  accnmnlated  differences.  In 
otber  words— ^Seasoning,  wbicb  is  itself  but  a  formation  of 
cobesions  among  manifestations^  here  strengthens^  by  tlio 
cohesions  it  forms^  the  cohesions  which  it  finds  already 
existing. 

So  mnch^  then,  for  the  data  of  Philosophy.  ^^  ff)TP^<^"- 
wjth  Religion,  Philosophr-I^STimcs  the  primordial  implica- 
tion of  conscionsncsSj^which,  as  wg  saw  in  the  last  part,  ha« 
the  deepest  of  all  foundations.  Ifrilssumcs  the  validity  of  a 
certain^  pEimQrdiaLj2rQcc5«_  of  consciousnesSj_  without  which 
inference  is  impossible,  and  without  which. there  cannot 
even  be  either  afiirmation  or  denial.  And  ft  Assumes  tha 
validity  of  a  certain  primordial  product  of  consciousness, 
which  though  it  originates  in  an  earlier  process,  is  also,  in 
ono  sense,  a  product  of  this  process,  since  by  this  process 
it  is  tested  and  stamped  as  genuine,  ,  In  brief,  our  postu- 
lates are: — «n  Unknowable  Power;  tiftr existence  of  know- 
ablo  likenesses  ajid  differences  among  tho  manifestations  of 
that  Power;  an5^a  resulting  segregation  of  the  manifes- 
tations into  those  of  subject  and  object. 

Before  proceeding  with  tho  substantial  business  of  Pliilo- 
sophy — ^the  complete  unification  of  tho  knowledge  partially 
unified  by  Science,  a  further  preliminary  is  needed.  Tho 
manifestations  of  tho  Unknowable,  separated  into  tho  two 
divisions  of  self  and  not-self,  aro  re-divisiblo  into  certain 
most  gejieral  forms,  tho  reality  of  which  Science,  as  well  as 
Common  Sense,  from  moment  to  moment  assumes.  In  the 
chapter  on  "  Ultimate  Scientific  Ideas,''  it  was  shown  that 
we  know  nothing  of  these  forms,  considered  in  themselves. 
As,  ncvcrtliclcss,  wo  mu3t  continue  to  use  tho  words  signify- 
mg  them,  it  is  needful  to  say  what  interpretations  are  to  bo 
put  on  tliooo  words. 
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!)  46.  Tjut  sceptical  state  of  mind  wMch  the  critimma  j 
PhilosopLy  usually  produce^  is,  in  great  measure,  caused  1 
the  miflintorjiretittion  of  worda.  A  sense  of  universal  illusion 
ordinarily  follows  the  reading  of  metaphysics  ;  and  Is  atrony 
iu  proportion  as  tho  argument  has  appeared  conclusi^"c.  Tliis 
aanflo  of  universal  illusion  would  probably  nover  have  arisen, 
hod  the  terms  used  been  always  rightly  construed.  Unfor- 
tunately, these  terms  have  by  assoeiation  acquired  meanings 
that  arc  quite  different  from  those  given  to  them  in  philoso- 
phical discuEsions ;  and  tho  ordinary  meanings  being  un- 
avoidably suggested,  there  results  more  or  less  of  that  dream- 
like idealism  which  is  eo  incongruous  with  our  instinctive 
convictions.  The  word  pheHmnmon  and  its  equivalent  word 
aj^armce,  are  in  great  pnrt  to  blame  for  this.  In  ordinary 
speech,  these  are  uniformly  employed  in  reference  to  visual  i 
perceptions.  Habit,  almost,  if  not  quite,  disables  ua  fronlX 
thinking  of  appearance  except  as  something  seen ;  and  though  ■ 
phenomenon  has  a  more  generalized  meaning,  yet  wo  can- 
not rid  it  of  associations  with  appearance,  which  is  its  verbal 
equivalent.  When,  therefore,  Philosophy  proves  that  our 
knowledge  of  tlio  external  world  can  be  but  phenomenal — 
when  it  concludes  thut  tho  things  of  which  we  are  conscious 
aro  Rppearancea ;  it  inevitably  arouses  in  us  tlie  notion  of  an 
illusivcnesB  like  that  to  which  our  visual  perceptions  are  ao 
liable  in  comparison  with  our  tactual  perceptions.    Good  pio^4 
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tores  bIlow  us  that  the  aspects  of  things  may  be  very  nearly 
Bunulated  by  colours  on  canvass.  The  looking-glass  still  more 
distinctly  proves  how  deceptive  is  sight  when  unverified  by 
touch.  And  the  frequent  cases  in  which  we  misinterpret  the 
impressions  made  on  our  eyes,  and  think  we  see  something 
which  we  do  not  see,  further  shake  our  faith* in  vision.  Sp 
that  the  implication  of  uncertainty  has  ^'jif<^>^  the  very  word 
appearance^  H^ce,  FEiIosophy,  by  giving  it  an  extended 
meaning,  leads  us  to  think  of  all  our  senses  as  deceiving  us  in 
the  same  way  that  the  eyes, do ;  and  so  makes  us  feel  ourselves 
floating  in  a  world  of  phantasms.  Ilad  pJienomenon  and  ap' 
pearance  no  such  misleading  associations,  little,  if  any,  of  this 
mental  confusion  would  result.  Or  did  we  in  place  of  them 
use  the  term  ej^ect,  which  is  equally  applicable  to  all  impres- 
sions produced  on  consciousness  through  any  of  the  senses, 
and  which  carries  with  it  in  thought  the  necessary  correla- 
tive cause,  with  which  it  is  equally  real,  we  should  be  in  little 
danger  of  falling  into  the  insanities  of  idealism. 

Such  danger  as  there  might  still  remain,  would  disappear 
on  making  a  further  verbal  correction.  At  present,  the  con- 
fusion resulting  from  the  above  misinterpretation,  is  made 
greater  by  an  antithetical  misinterpretation.  We  increase 
the  seeming  unreality  of  that  phenomenal  existence  which 
we  can  alone  know,  by  contrasting  it  with  a  noumenal  exist- 
ence which  we  imagine  would,  if  wo  could  know  it,  be  more 
truly  real  to  us.  But  we  delude  ourselves  with  a  verbal  fic- 
tion. What  is  the  meaning  of  the  word  reaj  ?  This 
is  the  question  which  underlies  every  metaphysical  inquiry ; 
and  the  neglect  of  it  is  the  remaining  cause  of  the  chronic 
antagonisms  of  metaph3rBicians.  In  the  interpretation  put  on 
the  word  real^  the  discussions  of  philosophy  retain  one  cle- 
ment of  the  vulgar  conception  of  things,  while  they  reject  all 
its  other  elements;  and  create  confusion  by  the  inconsistency. 
The  peasant,  on  contemplating  an  object,  does  not  regard 
that  which  he  contemplates  as  something  in  himself,  but  be- 
lieves the  thing  of  which  he  is  conscious  to  be  the  external 
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object — imaginoB  that  hia  consciouancas  extends  ti>  iKc  vpry 
plftte  wheio  the  object  lii3 :  to  him  the  appearaini' mtd  the 
reality  tiro  one  and  tho  Baroc  thing.  The  qiQlajjU^^icion. 
however,  is  convinced  that  conge iouancaa  cannot  cinbmco  tho 
n>a!iT,j%T'uTouly  tho  appearance  of  it  i  and  so  he  ttansfora  the 
appearance  into  consdousness  and  Icarca  tho  reality  outsit 
I'liix  reality  left  outside  of  consciousness,  he  continues  4 
think  of  much  in  tho  same  way  aa  the  ignorant  i 
of  the  appearance.  Though  the  icalily  is  asserted  to  he  c 
of  consciousness,  yet  tho  rcalneas  ascribed  to  it  is  constantli 
spoken  of  as  though  it  woro  a  knowledge  poes(>5Scd  apart  fro 
consciousness.  It  secm.^  to  be  frrgntlfn  thiif  thi;  rglirrTitiftn  «( 
reality  can  bo  nothing  inure  than  tmwwmwuia  nf  ff.nen',n„sn,uu,^ 
and  that  tho  question  to  bo  cfiii.9idcrcd-ia^JHiatJa^lk&J'ola-  _ 
tiou  between  this  mode  and  ntlier  modea  ? 

By  reality  wo  nieuu  peniafriice  in  < 
sistenco  that  is  either  unconditional,  aa  our  c 
epn<'e,  or  that  is  conditional,  as  our  consciousness  of  a 
wliilo  grasping  it.  The  real,  as  wo  conceivcjt, 
solely  by  tho  test  of  persistence ;  for  by  this  t<>st  wo  ei 
It  fVom  what  wo  call  the  unrcalT   Between  a  person  standi 
bofvTo  us,  and  tho  idea  of  such  a  person,  wo  difciiminate  li 
our  ability  to  oxpel  the  idea  from  consciousncas.  and  c 
abihty,  while  looking  at  him,  to  expel  tho  person  fror 
scioosness.    And  when  in  doubt  as  to  the  validity  or  il 
iicBs  of  some  impression  made  upon  us  in  the  dusk,  w< 
the  matter  by  observing  whether  the  impreaaion  pcrsEsta  o 
closer  obscn-alJon ;  and  we  predicate  reality  if  the  p 
is  eorapletc.  How  truly  persiatcnce  is  what  wc  niea 

by  reality,  is  shown  in  tho  iact  that  when,  after  criticism  i 
proved  that  the  real  as  we  ore  conscious  of  it  is  not  tho 
jeotively  real,  tlie  indefinite  notion  which  we  form  of  the  d 
jectJYoIy  real,  is  of  something  which  persists  obsolnlely, 
nil  cbangca  of  mode,  form,  or  appoarancc.    And  the  fi 
we  uumol  fomi  eveu  nu  indolinit«  notion  of  the  absolu 
real,  except  us  the  ubsolntcly  persistent,  deu-Iy  itupl 
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persistenco  is  our  ultimate  test  of  tlio  real  as  present  to  con- 
Boioiisiiess. 

Beality  then^  as  wo  think  it^  being  nothing  more  than 
persistence  in  consciousness^  the  result  must  be  the  same  to 
US  whether  that  which  wo  perceive  bo  the  Unknowable 
itself^  or  an  eflfect  invariably  wrought  on  us  by  the  Unknow- 
able. Ifj  under  constant  conditions  furnished  by  our  con- 
BtitutionSj  some  Power  of  which  the  nature  is  beyond 
conception^  always  produces  some  mode  of  consciousness — 
if  this  mode  of  consciousness  is  as  persistent  as  would  be 
this  Power  were  it  in  consciousness ;  the  reality  will  be  to 
consciousness  as  complete  in  the  one  case  as  in  the  other. 
Were  Unconditioned  Being  itself  present  in  thought,  it 
could  but  bo  persistent;  and  if,  instead,  there  is  present 
Being  conditioned  by  tho  fonns  of  thought,  but  no  less 
persistent,  it  must  be  to  us  no  less  real. 

H^ce^erajnajiie  Jra.wn  these  cpaclusionjs : — First,  that 
wo  have  an  indefinite  consciousness  of  an  absolute  reality 
transcending  relations,  which  is  produced  by  the  absolute 
persistence  in  us  of  something  which  survives  all  changes  of 
relation.  Second,  that  we  have  a  definite  consciousness  of 
relative  reality,  which  unceasingly  persists  in  us  under  one 
or  other  of  its  forms,  and  under  each  form  so  long  as  the  con- 
ditions of  presentation  are  fulfilled ;  and  that  the  relative 
reality,  being  thus  continuously  persistent  in  us,  is  as  real  to 
us  as 'would  be  the  absolute  reality  could  it  be  immediately 
known.  T^ird,  that  thought  being  possible  only  under  rela- 
tion, the  relative  reality  can  be  conceived  as  such  only  in  con- 
nexion with  an  absolute  reality ;  and  the  connexion  between 
the  two  being  absolutely  persistent  in  our  consciousness,  is 
real  in  the  same  sense  as  the  terms  it  imitos  are  real. 

Thus  then  wo  may  resume,  with  entire  confidence,  those 
realistic  oonceptionar  which  philosophy  at  first  sight  seems  to 
dissipate.  Though  reality  imder  the  forms  of  our  cons<uous- 
ness,  is  but  a  conditioned  effect  of  the  absolute  reality,  yet 
this  conditioned  effect  standing  in  indissoluble  relation  with 
its  unconditioned  cause,  and  being  equally  porsistcTvt  \?\\X\  \^. 
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BD  long  as  the  coudiliona  perfiist,  is.  to  the  consciousness  sup- 
plying those  conditions,  equally  reaL  The  persistent  impres- 
aioos  being  the  persistent  results  of  a  persistent  cause,  are  for 
practical  purposes  tho  some  to  us  as  the  cause  itself ;  and  may 
bo  habitually  dealt  with  as  its  equivalents.  Somewhat  in  the 
eamo  way  that  our  visual  perceptions,  though  merely  s^'mbols 
found  to  be  tho  equivalents  of  tactual  perceptions,  are  yet  bo 
identilicd  with  those  tactual  perceptions  that  wo  actually  ap- 
pear to  SCO  the  solidity  and  hardness  which  wo  do  but  infer, 
and  thus  conceive  aa  objects  what  aro  only  the  signs  of  objects ; 
so,  on  a  higher  stage,  do  we  deal  with  these  relative  realities 
03  though  they  were  absolutes  instead  of  offtjcts  of  tho  abso- 
lute. And  we  may  legitimately  continue  so  to  deal  with  tlicm 
OS  long  as  the  conclusions  Ut  which  the}'  help  us  are  understood 
as  relativo  realities  and  not  absolute  ones. 

This  general  conclusion  it  now  remains  to  interpret 
fieally,  in  its  application  to  each  of  our  ultimate  sci 
ideas. 


rstood 


§  47.  •  Wc  think  in  rcktions.  This  is  truly  the  fornil 
all  thought ;  anoif  tnere  are  any  other  forms,  they  must  be 
derived  from  this.  We  have  seen  (Chap.  iii.  Part  J.)  thut._ 
the  several  ultimate  mbdcs  of  being  cannot  bo  known  or-con- 
ccived  OS  they  csist  in  themselves ;  that  is,  out  of  rrffttion'tf^ 
our  consciousness.  Wo  have  seen,  by  analyzing  the  pro- 
duct of  thought,  (§  23,)  that  it  always  consists  of  reMimia  ; 
and  cannot  include  anything  beyond  the  most  general  of  these. 
y  On  analyzing  the  process  of  thought,  we  Jbund  that  cogni- 
f  tion  of  the  Absolute  was  impossible,  because  it  presented 
neither  relation,  nor  its  elements — difference  and  likeness. 
Further,  wo  found  that  not  only  Intelligeiioo  but  Life  itself, 
consists  in  the  establishment  of  intcnial  rcUUiona  in  corrc- 
spondonco  with  external  relationa.     And  lastly,  it  was  shown 


■  For  tho  piycliologieal  concliuioii 
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that  tlioiigh  by  the  lelatiTity  of  our  thought  we  ore  eternally 
debuned  from  knowing  or  conceiying  Absolute  Being ;  yet 
thttfc  this  -very  rdatmiy  of  oar  thought,  necessitates  that  vague 
oonadcfiianieaB  of  Absolute  Being  which  no  mental  effort  can 
BmiyresB,  That  relation  is  the  universal  form  of  thought,  is 
thus  a  truth  which  all  kinds  of  demonstration  tmite  in 
proving* 

By  the  transcendentalists,  certain  other  phenomena  of  con- 
sciousness are  regarded  as  fonns  of  theught.  Presuming 
that  relation  would  be  admitted,  by  them  to  be  a  imiversal 
mental  form,  they  would  class  with  it  two  others  as  also  uni- 
versaL  Were  their  hypothesis  otherwise  tenable  however,  it 
must  still  be  rejected  if  such  alleged  further  forms  are  inter- 
pretabb  as  generated  by  the  primary  form.  If  we  think  in 
relations,  and  if  relations  have  certain  universal  forms,  it  is 
manifiest  that  such  imiversal  forms  of  relations  will  become 
universal  forms  of  our  consciousness.  And  if  these  further 
universal  forms  ore  thus  explicable,  it  is  superfluous,  and 
therefore  unphilosophical,  to  assign  them  an  independent 
origin.  Now  relations  are  of  two  orders— relations 

of  sequence,  and  relations  of  co«existence ;  of  which  the  one 
is  prigin^^d  the  other  derivative.  The  relation  of  sequence 
is  given  in  every  change  of  consciousness.  The  relation  of 
co-existence,  which  cannot  be  originally  given  in  a  conscious- 
ness of  which  the  states  are  serial,  becomes  distinguished  only 
when  it  is  found  that  certain  relations  of  sequence  have  their 
terms  presented  in  consciousness  in  either  order  with  equal 
facility;  while  the  others  are  presented  only  in  one  order, 
lielations  of  which  the  terms  are  not  reversible,  become  re- 
cognized as  sequences  proper ;  while  relations  of  which  the 
terms  occur  indifferently  in  both  directions,  become  recog- 
nized as  co-existences.  Endless  experiences,  which  from 
moment  to  moment  present  both  orders  of  these  relations, 
render  the  distinction  between  them  perfectly  definite; 
and  at  the  same  time  generate  an  abstract  conception  of 
each.     The  abstract  of  all  sequences  is  Time.     The  abstract 
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of  all  co'Criflfi^"^^^  ia  j^C^f^  From  the  fact  that  in  thouglit, 
lime  ifl  inseparable  from  sequencOi  and  Space  firom  oo-exist- 
ence,  we  do  not  here  infer  that  Time  and  Space  are  original 
conditions  of  consciousness  under  whicli  sequences  and  co- 
existences are  known ;  but  we  infer  that  our  conceptions  of 
Time  and  Space  are  generated,  as  other  abstracts  are  gener- 
ated from  other  concretes :  the  only  difference  being,  that 
the  organization  of  experiences  has,  in  these  cases,  been  going 
on  throughout  the^ntire  evolution  of  intelligence. 

This  synthesis  is  confirmed  by  analysis.  Our  consciousne&s 
of  Space  is  a  consciousness  of  co-existent  positions.  Any  lim- 
ited portion  of  space  can  be  conceived  only  by  representing  its 
limits  as  co-existing  in  certain  relative  positions ;  and  each  of 
its  imagined  boundaries,  be  it  line  or  plane,  can  be  thought  of 
in  no  other  way  than  as  made  up  of  co-existent  positions  in 
close  proximity.  And  since  a  position  is  not  an  entity — since 
the  congeries  of  positions  which  constitute  any  conceived  por- 
tion of  space,  and  mark  its  bounds,  are  not  sensible  existences ; 
it  follows  that  the  co-cxistcnt  positions  which  make  up  our 
consciousness  of  Space,  aro  not  co-existences  in  the  fiill  sense 
of  the  word  (which  implies  realities  as  their  terms),  but  are  the 
blank  forms  of  co-cxistenccs,  left  behind  when  the  realities  are 
absent ;   that  is,  are  the  abstracts  of  co-oxistenccs.  The 

experiences  out  of  which,  during  the  evolution  of  intel- 
ligence, this  abstract  of  all  co- existences  has  been  genera te<l, 
are  experiencics  of  individual  positions  as  ascertained  by  touch ; 
and  each  of  such  experiences  involves  the  resistance  of  an  ob- 
ject touched,  and  the  muscular  tension  which  measures  this 
resistance.  By  countless  unlike  muscular  adjustments,  invoh-inp; 
unlike  muscular  tensions,  different  resisting  positions  are  dis- 
closed ;  and  these,  as  they  can  be  experienced  in  one  order  as 
readily  as  another,  we  regard  as  co-existing.  But  since,  un- 
der other  circumstances,  the  same  muscular  adjustments  do 
not  2)roduce  contact  with  resisting  positions,  thtro  result  the 
siimo  states  of  consciousness,  minus  the  resistances — blank 
forms  of  co-existence  from  which  the  co-existent  objects  before 
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experienced  ore  absent  And  from  a  building  up  of  these,  too 
elaborate  to  be  here  detailed,  results  that  abstract  of  all  rela- 
tioDB  of  co-existence  which  we  call  Space.  It  remains 

only  to  point  out^  aa  a.  t)iing  wlnVli  wn  jjiftdt  jLot  forget,  that 


t!Ee(Ncperiences  &t>m  which  the  consciousness  of  Space  arises, 
aTO  exgerienj^jl^/iircgLl  AT  certain  correlation  of  the  muscu- 
iv  foroes  we  ourselves  exercise,  is  the  index  of  each  position 
as  originally  disclosed  to  us ;  and  the  resistance  which  makes 
us  aware  of  something  existing  in  that  position,  is  an  equi- 
valent of  the  pressure  we  consciously  exert.  Thus,  experiences 
of  forces  variously  correlated^  arc  those  from  wEcH  our.coar  .1.  \ 

That  which  we  know  as  Space  being  thus  shown,  alike  by 
its  genesis  and  definition,  to  bo  purely  relative,  what  are  we 
to  say  of  that  which  causes  it  P  Is  there  an  absolute  Space 
which  relative  Space  in  some  sort  represents  ?  Is  Space  in  it- 
self a  form  or  condition  of  absolute  existence,  producing  in 
our  minds  a  corresponding  form  or  condition  of  relative  exist- 
ence? These  are  imanswerablc  questions.  Our  conception 
of  Space  is  produced  by  some  mode  of  the  Unknowable  ;  and 
the  complete  unchangeablencss  of  our  conception  of  it  simply 
implies  a  complete  uniformity  in  the  effects  wrought  by  this 
mode  of  the  Unknowable  upon  us.  But  therefore  to  call  it  a 
necessary  mode  of  the  Unknowable,  is  illegitimate.  All  we 
can  assert  is,  that  Space  is  a  relative  reality ;  that  our  consci- 
ousness of  this  imchanging  relative  reality  impliSl  an  absolute 
reality  equally  unchanging  in  so  far  as  we  are  concerned ; 
and  that  the  relative  reality  may  bo  unhesitatingly  accepted 
in  thought  as  a  valid  basis  for  our  reasonings ;  which,  when 
rightly  carried  on,  will  bring  us  to  truths  that  have  a  like 
relative  reality — ^the  only  truths  which  concern  us  or  can 
possibly  be  known  to  us. 

Concerning  Time-,  relative  and  absolute,  a  parallel  argu- 
ment leads  to  parallel  conclusions.     These  are  too  obvious  to 
need  specifying  in  detail. 
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H  48.  Our  eon^ptiqafli'JUttttovrwlm^ad  to  iU  simplest  shape, 
ia  that  of  co-exifitent  posilkma  that  qSht  rcsistaaye ;  as  con . 
trastod  with  our  conception  of  Space,  in  Tchich  the  co-existent 
positions  offer  no  resistance.  Wc  think  of  Body  as  bounded 
by  surfaces  that  reaist ;  and  as  made  up  throughout  of  parts 
that  rcsidt.  Mentally  nbatntct  the  co-cxistent  resistances,  and 
tho  consciousness  of  Body  disappears  ;  leaving  behind  it  the 
consciousness  of  Space.  And  since  the  group  of  co-existing 
reaisUint  positions  constituting  a  portion  of  matter,  is  uniform- 
ly capable  of  gi^'iDg  us  impressions  of  resistanco  in  combina- 
tion with  various  muscular  adjustments,  according  oa  we 
touch  its  near,  its  remote,  its  right,  or  its  left  side ;  it  rcsulta 
that  as  dilfcront_  muscular  ad^ustmente  halntu^y  iadiciiliLdi£:__ 
farent  co-existences,  we  are  obliged  to  ccmceive  every  portion — 
of  matl«r  as  containing  more  tlian  one  resistenTp^ition — l^but 
is,  as  occupying  Space.  Ilcnco  the  necessity  we  are  under  of 
representing  to  ouraelvcs  the  ultimate  elcmeida  Driratter~as^ 
botng  at  once  extended  aRd_rcsiatont :  tliis  being  the  univer- 
sal form  of  our  sensible  espericncoa  of  Matter,  becomes  the 
form  whieh  our  conception  of  it  cannot  transcend,  however 
minuto  the  fragments  which  imaginary  subdivisions  pro- 
duDO.  Of  these  two  inseparable  eloraenta,  the  resist- 

onoe  ia  primary,  and  the  extension  sccondarj-.  Occii,pi»i-«*«- 
tension,  or  Body,  being  distinguished  in  coasgioganess  from 
^OnflCCupied-e-xtwjaion,  or  Space,  by  its  resistance,  this  attribute 
must  clearly  Rve  precedence  in  the  genesis  of  the  idea.  Such  a 
conclusion  is,  indeed,  on  obWous  corollary  from  that  at  which 
we  arrived  in  the  foregoing  section.  If,  as  was  there  contend- 
ed, our  consciousness  of  Spoco  is  a  product  of  accurouluted  ex- 
periences, partly  our  own  but  chiefly  ancestral — if,  as  was 
])oint«d  out,  the  experiences  from  which  our  consciousness  of 
Space  is  abstracted,  can  be  received  only  through  impressions 
of  resistance  made  upon  the  organism ;  the  iiecc^ary  inference 
is,  that  experiences  of  resistance  being  those  from  which  the 
conception  of  Space  is  generated,  tho  resistanco- attribute  <d 
Matter  must  be  regarded  as  primordial  and  the  space-attr^^^^| 
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Whence  it  becomes  manifest  that  our^ 
ezperienoe  ot/orce,  ifl  that  out  of  vhich4hMdeflLi£.Jiatto]xicu 
Soilc  -  Jlatt^  as  opposing  our  muscular  energies,  being  im- 
mSSStelj  present  to  consciousness  in  terms  of  force ;  and  its 
ooouponcy  of  Space  being  known  by  an  abstract  of  experiences 
originally  given  in  terms  of  force;  it  follows  that  forces, 
standing  in  certain  correlations,  form  the  whole  content  of 
our  idea  of  Matter. 

Such  being  our  cognition  of  the  relative  reality,  what  are 
we  to  say  of  the  absolute  reality  ?  We  can  only  say  that  ii 
is  some  mode  of  the  Unknowable,  related  to  the  Matter.jKa 
^Impw,  as  cause  to  effect.  The  relativity  of  our  cognition  of 
Matter  is  shown  alike  by  the  above  analysis,  and  by  the  con- 
tradictions which  are  evolved  when  we  deal  with  the  cogni- 
tion as  an  absolute  one  (§  16).  But,  as  we  have  lately  seen, 
though  known  to  us  only  under  relation.  Matter  is  as  real  in 
the  true  sense  of  that  word,  as  it  would  bo  could  we  know  it 
out  of  relation ;  and  further,  the  relative  reality  which  we 
know  as  Matter,  is  necessarily  represented  to  the  mind  as 
standing  in  a  persistent  or  real  relation  to  the  absolute  real- 
ity. We  may  therefore  deliver  ourselves  over  with- 
out hesitation,  to  those  terms  of  thought  which  experience  has 
organized  in  us.  We  need  not  in  our  physical,  chemical, 
or  other  researches,  refrain  from  dealing  with  Matter  as  made 
up  of  extended  and  resistent  atoms ;  for  this  conception,  ne- 
cessarily resulting  from  our  experiences  of  Matter,  is  not  loss 
legituKnato  than  Uie  conception  of  aggregate  masses  as  extend- 
ed and  resistent.  The  atomic  hypothesis,  as  well  as  the  kindred 
hypothesis  of  an  all-pervading  ether  consisting  of  molecules,  is 
simply  a  necessary  development  of  those  universal  forms  which 
the  actions  of  the  Unknowable  have  wrought  in  us.  The  con- 
clusions logically  worked  out  by  the  aid  of  these  hypotheses,  are 
sure  to  be  in  harmony  with  all  others  which  these  same  forms 
involve,  and  will  have  a  relative  truth  that  is  equally  complete. 

S  49.  The  conception  of  Motion  as  presented  or  represented 
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in  the  developed  consciousnegSi  inyolvcs  the  concep^na  of 
Space,  of  Time,  and  of  Matter.    A  something  that  moyes  ;  a 
series  of  positions  occupied  in  succession ;  and  a  group  of  co- 
existent positions  united  in  thought  with  the  successiye  ones 
— these  are  the  constituents  of  the  idea.    And  since,  as  we 
have  seen,  these  are  severally  elaborated  from  experiences  of 
force  as  given  in  certain  correlations,  it  follows  that  from  a 
further  synthesis  of  such  experiences,  the  idea  of  Motion  is 
also  elaborated.    A  certain  other  element  in  the  idea,  which 
is  in  truth  its  fundamental  element,  (namely,  the  necessity 
which  the  moving  body  is  under  to  go  on  changing  its  posi- 
tion), results  immediately  from  the  earliest  experiences  offeree. 
Movements  of  different  parts  of  the  organism  in  relation  to 
each  other,  are  the  first  presented  in  consciousness.     These, 
produced  by  the  action  of  the  muscles,  necessitate  reactions 
upon  consciousness  in  the  shape  of  sensations  of  muscular  ten 
sion.     Consequently,  each  stretching-out  or  drawing-in  of  a 
limb,  is  originally  known  as  a  scries  of  muscular  tensions, 
varying  in  intensity  as  the  position  of  the  limb  changes.    And 
this  rudimentary  consciousness  of  Motion,  consisting  of  serial 
impressions  of  force,  becomes  inseparably  united  with  the 
consciousness  of  Space  and  Time  a3  fast  as  these  are  abstract- 
ed from  further  impressions  of  force.     Or  rather,  out  of  this 
primitive  conception  of  Motion,  the  adult  conception  of  it  it 
developed  simultaneously  with  the  development  of  the  con- 
ceptions of  Space  and  Time  :  all  tliroe  being  evolved  from  the 
more  multiplied  and  varied  impressions  of  muscidar  tension 
and  objective  resistance.    Motion,  as  wo  know  it,  is  thus  trace- 
able, in  common  with  the  other  ultimate  scientific  ideas,  to  ex- 
periences of  force. 

That  this  relative  reality  answers  to  some  absolute  realit}', 
it  is  needful  only  for  form's  sake  to  assert.  What  has  been 
said  above,  respecting  the  Unknown  Cause  which  produces  in 
us  the  effects  called  Matter,  Space,  and  Time,  will  apply,  on 
simply  changing  the  terms,  to  Motion. 
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S  50.    We  como  down  then  finally  to  Force,  as  tho  ultimate 
of  nltimates.    Though  Space,  Time,  Matter,  and  Motion,  are 
apparently  all  necessary  data  of  intelligence,  yet  a  psychologi- 
cal analysis  (here  indicated  only  in  rude  outline)  shows  us    . 
that  these  are  either  built  up  of,  or  abstracted  from,  cxperi-  / 
ences  of  Force.    Mgtterjn^Motioni  as  we- know  thcm^  aro^ 
dijBBsrently  conditioned  manifestations  of  Force.     Space  and 
Time,  as  we  know  them,  are  disclosed  along  with  these  differ- 
ent manifestations  of  Force  as  the  conditions  under  which 
tlu^  axe  presented.     Matter  and  Motion  are  concretes  built 
up  from  the  coQtmts  of  various  mental  relations  ;  while  Space 
and  Time  are  abstracts  of  tho  forma  of  these  various  rela- 
tions.    Deeper  down  than  these,  towcvcr,  arc  the  primordial 
experieuces  of  Force,  which,  as  occurring  in  consciousness 
in  difiercnt    combinations,   supply    at    once  the    materials 
whence  the  forms  of  relations  are  generalized,  and  the  re- 
lated objects  built  up.      A  single-  impression  of  force  is 
manifestly  receivable  by  a  sentient  being  devoid  of  mental 
forms :    grant  but  sensibility,  with  no  established  power  of 
thought,  and  a  force  producing  some  nervous  change,  will 
still  be  prcsenta])le  at  the  supposed  seat  of  sensation.    Though 
no  single  impression  of  force  so  received,  could  itself  produce 
consciousness  (which  implies  relations  between  different  states), 
yet  a  multiplication  of  such  impressions,  differing  in  kind 
and  degree,   would    give  the  materials    for  the  establish- 
ment of  relations,  that  is,  of  tliought.     And  if  such  rela- 
tions differed  in  their  forms  as  well  as  in  their  contents, 
the  impressions  of  sucli  forms  would  bo  organized  simultane- 
ously with  tho  impressions  they  contained.     Tliusjill  otlier^ 

mQdc8_of_conacinuoTirw^  -uro-  dcrivabfef'^from—cxpcricnces  of 
FoFce;-tTrt  experiences  o£ Force  are  not  derivable  from  any- 
thinsT  else.  Indeed,  it  needs  but  to  remember  that  conscious- 
ncss  consists  of  changes,  to  see  that  tlio  ultimate  datum  of  con- 
sciousness must  be  that  of  which  change  is  the  manifestation ; 
and  that  thus  tlic  force  by  which  we  ourselves  produce  changes, 
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» symbolize  the  cause  of  changes  n 


1  which  8 

f  analysis. 

It  is  a  truism  to  say  that  the  nature  of  this  undocomposabla 
clement  of  our  knowledge  ia  inacrutablo.  If,  to  use  on  algebraic 
illoatration,  wo  roprosent  Matter,  ModtAi,  and  Force,  by  the 
E]rmbol8  T,  y,  and  =  ;  then,  we  may  ascertain  tho  values  of  r 
and  y  in  terms  of  s  ,■  but  the  value  of  z  con  never  be  found  :  : 
ia  the  unknown  quantity  which  must  for  ever  remain  unknown ; 
for  the  obvious  reason  that  there  is  nothing  in  which  its  value 
can  be  espressod.  It  is  within  tho  possible  reach  of  our  in- 
telligence to  go  on  simplifj-ing  the  equations  of  all  phenomena, 
until  tho  complex  symbols  which  formulate  them  are  reduced 
to  certain  functions  of  this  ultimato  symbol ;  but  when  we 
have  done  this,  we  have  reached  that  limit  which  eternally 
divides  science  from  nescience. 

That  this  undecomposahle  mode  of  consciousness  into  ■ 
which  all  other  modes  may  bo  dccompoaod,  cannot  be  itself 
the  Power  manifested  to  us  through  phenomena,  has  been 
already  proved  [%  18).  We  saw  that  to  assuiue  an  identity 
of  nature  between  the  cause  of  changes  as  it  ab9olut«ly  exista, 
and  that  cause  of  change  of  which  we  are  conscious  in  our  own 
muscular  efforts,  betrays  ua  into  alternative  impossibilities  of 
thought.  Force,  as  wo  know  it.  can  be  regarded  only  as  a 
certain  conditioned  effect  of  the  Unconditioned  Cause — as  the 
relative  reality  indicating  to  us  an  Absoluto  Reality  by  which 
it  is  immediately  produced.  And  here,  indeed,  wo  see  oven 
more  clearly  than  before,  how  inevitable  is  that  transfigured 
realism  to  which  sceptical  criticism  finally  brings  us  round. 
Getting  rid  of  all  complications,  and  contemplating  pure 
Force,  wo  arc  irresistibly  compelled  by  tlie  relativity  of  our 
thought,  to  vaguely  conceive  some  unknown  force  as  tho 
correlative  of  tho  known  force.  Koumenon  and  phenome- 
non  are  hero  presented  in  their  primordial  relation  as 
two  sides  of  tho  samo  change,  of  which  we  are  obliged 
to  regard  tho  lost  as  no  less  real  than  tho  first. 
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$  51.  In  closing  this  exposition  of  the  derivatiye  data 
needed  by  Philosophy  as  the  unifier  of  Science,  we  may 
properly  glance  at  their  relations  to  the  primordial  data,  set 
Ibrth  in  the  last  chapter. 

An  Unknown  Cause  of  the  known  efiects  which  we  call 
p^^1ITnfl^'*  r  ^^''^^^'"^  and  dififerences  among  these  known 
effects,  and  a  segregation  of  the  efifects  into  subject  and  ' 
object— these  are  the  postulates  without  which  we  cannot 
think.  Within  each  of  the  segregated  masses  of  manifesta- 
tions, there  are  likenesses  and  difierences  involving  se- 
condary segregations,  which  have  also  become  indispensable 
pofitnlates.    Hie  vivid  manifestations  constituting  the  non-  . 

ego  do  not  simply  cohere,  but  their  cohesions  have  certain  \ 

invariable  modes ;  and  among  the  faint  manifestations  con-  | 

stituting  the  ego,  which  are  products  of  the  vivid,  there 
exist  corresponding  modes  of  cohesion.  These  modes  of  co- 
hesion under  which  manifestations  are  invariably  presented, 
and  therefore  invariably  represented,  we  call,  when  contem- 
plated apart.  Space  and  Time,  and  when  contemplated  along 
with  the  manifestations  themselves.  Matter  and  Motion. 
The  ultimate  natures  of  these  modes  are  as  unknown  as  is 
the  ultimate  nature  of  that  which  is  manifested.  But  just 
the  same  warrant  which  we  have  for  asserting  that  subject 
and  object  coexist,  we  have  for  asserting  that  the  vivid 
manjfestations  we  call  objective,  exist  under  certain  constant 
conditions,  that  are  symbolized  by  these  constant  conditions 
among  the  manifestations  we  call  subjective. 


\ 


\ 


CHAPTER  IV. 

THE   INDESTRUCTIBILITY   OF   HATTER. 

§  52.  Not  because  the  truth  is  unfamiliar^  is  it  needful 
hero  to  say  something  concerning  the  indestructibility  of 
Matter ;  but  partly  because  the  symmetry  of  our  argument 
demands  the  enunciation  of  this  truth,  and  partly  because 
the  evidence  on  which  it  is  accepted  requires  examination. 
Could  it  be  shown,  or  could  it  with  any  rationality  be  even 
supposed,  that  Matter,  either  in  its  aggregates  or  in  its 
units,  ever  became  non-existent,  there  would  bo  need  either 
to  ascertain  under  what  conditions  it  became  non-existent, 
or  else  to  confess  that  Science  and  Philosophy  are  impos- 
sible For  if,  instead  of  having  to  deal  with  fixed  quantities 
and  weights,  wo  had  to  deal  with  quantities  and  weights 
which  were  apt,  wholly  or  in  part,  to  bo  annihilated,  there 
would  bo  introduced  an  incalculable  element,  fatal  to  all 
positive  conclusions.  Clcarlv,  therefore,  the  propotition 
that  matter  is  iudestnictiblo  must  be  deliberately  con- 
sidered. 

So  far  from  being  admitted  as  a  self-evident  truth,  this 
would,  in  primitive  times,  have  been  rejected  as  a  self-evident 
error.  There  was  once  universally  current,  a  notion  that  things 
could  vanish  into  absolute  nothing,  or  arise  out  of  absolute 
nothing.  If  we  analyze  early  superstitions,  or  that  faith  in 
magic  which  was  general  in  later  times  and  even  still  sur- 
vives among  the  uncultured,  we  find  one  of  its  postulates  to 
be,  that  by  some  jwtent  spell  Matter  can  be  called  out  of  non- 
entity, and  can  be  niado  non-existent.    Tf  men  did  not  believe 
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this  in  the  strict  sense  of  the  word  (which  would  imply 
that  the  process  of  creation  or  annihilation  was  clearly  repre- 
sented in  conscionsness),  they  still  belieyed  that  they  believed 
it ;  and  how  nearly,  in  their  confused  thoughts,  the  one  was 
equivalent  to  the  other,  is  shown  by  their  conduct.  Nor,  in- 
deed, have  dark  ages  and  inferior  minds  alone  betrayed  this 
belief.  The  current  theology,  in  its  teachings  respecting  the 
beginning  and  end  of  the  world,  is  clearly  pervaded  by  it ; 
and  it  may  be  even  questioned  whether  Shakespeare,  in  his 
poetical  anticipation  of  a  time  when  all  things  should  disap- 
pear and  "  leave  not  a  wrack  behind,"  was  not  imder  its  in- 
fluence. The  gradual  accumulation  of  experiences 
however,  and  still  more  the  organization  of  experiences,  has 
^Siided  slowly  to  reverse  this  conviction ;  until  now,  the  doc- 
trine that  Matter  is  indestructible  has  become  a  common-place. 
Whatever  may  be  true  of  it  absolutely,  we  have  learnt  that 
relatively  to  our  consciousness,  Matter  never  either  comes  in- 
to existence  or  ceases  to  exist  Cases  which  once  gave  an 
apparent  support  to  the  illusion  that  something  could  come  out 
of  nothing,  a  wider  knowledge  has  one  by  one  cancelled.  The 
comet  that  is  all  at  once  discovered  in  the  heavens  and  nightly 
waxes  larger,  is  proved  not  to  be  a  newly-created  body,  but  a 
body  that  was  imtil  lately  beyond  the  range  of  vision.  The 
cloud  which  in  the  course  of  a  few  minutes  forms  in  the  sky,  con- 
sists not  of  substance  that  has  just  begun  to  be,  but  of  substance 
that  previously  existed  in  a  more  diffiised  and  transparent  form. 
And  similarly  with  a  crystal  or  precipitate  in  relation  to 
the  fluid  depositing  it.  Conversely,  the  seeming  annihilations 
of  Matter  turn  out,  on  closer  observation,  to  bo  only  changes 
of  state.  It  is  found  that  the  evaporated  water,  though  it  has 
become  'invisible,  may  be  brought  by  condensation  to  its  ori- 
ginal shape.  The  discharged  fowling-piece  gives  evidence 
that  though  the  gunpowder  has  disappeared,  there  have  ap- 
peared in  place  of  it  certain  gases,  which,  in  assuming  a 
larger  volume,  have  caused  the  explosion.  Not,  how- 
ever, until  the  rise  of  quantitative  chemistry,  could  the  condn- 
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gioQ  suggested  by  eucli  osperiences  be  reduced  to  o  o 
WhcD,  Imviiig  asccrtoiDod  not  only  the  combinations  i 
wbicb  various  Eubstancea  enter,  but  also  the  proportioiia  in 
which  they  combino,  chemists  were  enabled  to  account  for 
the  matter  that  had  made  its  appcnrance  or  become  iaTiaible, 
thp  proof  was  rendered  compli^te.  When,  in  place  of  the  can- 
dle that  had  slowly  burnt  away,  it  was  shown  that  certain  cal- 
culable quantities  of  cnrhouic  acid  and  water  hod  resulted — 
when  it  was  demonatrated  that  the  joint  weight  of  the  car- 
bonic acid  and  water  thus  produced,  was  equal  to  the  weight 
of  the  candle  plus  that  of  the  oxygen  uniting  with  its  con- 
stituents during  combustion ;  it  was  put  beyond  doubt  that 
the  carbon  and  hydrogen  forming  the  candle,  were  alill  in  cs' 
latenoe,  and  had  simply  changed  their  state.  And  of  tlie 
general  conclusion  thus  exempMed,  the  exact  analyses  daily 
made,  in  which  the  same  portion  of  matter  is  porsued  througli 
numerous  transformations  and  finally  separated,  furnish 
never-ceasing  confirmations. 

Such  has  bocomo  the  effect  of  this  specific  evidence,  joined 
to  that  general  evidence  which  the  continued  existence  of 
familiar  objecta  unceasingly  gives  us ;  that  the  indestructibihty 
of  Matter  is  now  recognized  by  many  aa  a  truth  of  which  the 
negation  is  inconceivable.  Habitual  experiences  being  no 
longer  met  by  any  counter-experiences,  aa  they  once  aeemed 
to  be ;  but  theso  apparent  counter-experiences  fumishing  new 
proof  that  Matter  exists  permanently,  even  where  the  senses  fail 
to  detect  it ;  it  has  grown  info  an  axiom  of  acicncc,  that  what 
ever  mctamorphoaea  Matter  undergoes,  ita  quantity  ia  fixed - 
The  chemist,  the  physicist,  and  the  physiologist,  not  only 
one  and  all  take  this  for  granted,  but  would  severolly  pro- 
fess themselves  unable  to  realize  any  supposition  to  the 
contrary. 

§  63.  This  lost  fact  naturally  raises  the  question,  whether 
wo  have  any  higher  warrant  for  this  fundamental  belief,  than 
the  warrant  of  conscious  induction.     The  indestructibility  of 
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Matter  is  proyed  experimentally  to  be  an  absolute  uniformity 
within  the  range  of  our  experience.  But  absolute  uniformities 
of  experience^  generate  absolute  imiformities  of  thought. 
Does  it  not  follow^  then,  that  this  ultimate  truth  must  be  a 
eognition  inTolved  in  our  mental  organization  P  '  An  affirma- 
tira  answer  we  shall  find  tmavoidable. 

What  is  termed  the  ultimate  incompressibiUty  of  Matter, 
is  an  admitted  law  of  thought.  Though  it  is  possible  to  imagine 
a  piece  of  matter  to  be  compressed  without  Umity  yet  however 
small  the  bulk  to  which  we  conceive  it  reduced,  it  ia  im- 
possible to  conceive  it  reduced  into  nothing.  While  we  can 
represent  to  ourselves  the  parts  of  the  matter  as  indefinitely 
approximated,  and  the  space  occupied  as  indefinitely  decreased, 
we  cannot  represent  to  ourselves  the  quantity  of  matter  as 
made  less.  To  do  this  would  imply  an  imagined  disappear- 
ance of  some  of  the  constituent  parts — ^would  imply  that 
some  of  the  constituent  parts  were  in  thought  compressed 
into  nothing ;  which  is  no  more  possible  than  the  compression 
of  the  whole  into  nothing.  "Whence  it  is  an  obvious  corollary, 
that  the.  totd  .quantity  of_jnatter  in  J^^  cannot 

really  be  conceived  as  diminished,  any  more  than  it  can  be 

conceived  as  increased. —      '     Our  inability  to  conceive     / 
"Salter  beiSJffiing  non-existent,  is  immediately  consequent  on    / 
the  very  nature  of  thought.  Thought  consists  in  the  establish-   ' 
ment  of  relations.     There  can  be  no  relation  established,  and 
therefore  no  thought  framed,  when  one  of  the  related  terms  ; 
is  absent  from  consciousness.    Hence  it  is  impossible  to  think  ^ 
of  something  becoming  nothing,  for  the  same  reason  that  it  is 
impossible  to  think  of  nothing  becoming  something — the 
reason,  namely,  that  nothing  cannot  become  an  object  of  con- 
sciousness.    The  annihilation  of  Matter  is  unthinkable  for 
the  same  reason  that  the  creation  of  Matter  is  unthinkable  ; 
and  its  indestructibility  thus  becomes  an  a  priori  cognition  of 
the  highest  order — ^not  one  that  results  from  a  long  continued 
registry  of  experiences  gradually  organized  into  an  irrevers- 
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iblo  mode  of  thouglit ;  but  otic  that  is  given  iii  the  funn  of  d 
experiences  whatever. 

Doubtless  it  will  bo  considered  strange  that  a  truth  only 
in  modem  times  accepted  as  unquestionable,  nnd  then  only 
by  men  of  science,  should  be  classed  as  an  a  priori  truth ;  not 
only  of  oqual  certainty  with  those  commonly  bo  classed,  ^nt 
of  even  higher  certainty.   To  set  down  as  a  proposition  which 
cannot  be  thought,  one  which  mankind  once  imivorsally  pro- 
fessed to  think,  and  wbicli  the  great  majority  profess  to  thi 
oven  now,  seems  absurd.     The  explanation  is,  that  in  this,  i 
in  countless  other  cases,  men  have  sapposod  themselves  1 
think  what  they  did  not  think.     As  was  shown  at  the  outs 
the  greater  part  of  our  conceptions  ara  symbolic.     Many  fl 
theso  symbolic  conceptions,  though  rarely  developed  into  real  ■ 
ones,  admit  of  being  so  developed ;  and,  being  directly  or  in- 
directly proved  to  correspond  with  actualities,  are  valid.    But 
along  with  these  there  pass  cun-ont  others  which  cannot  be 
developed — cannot  by  any  direct  or  indircctproccsHboroali/ed 
in  thought ;  much  less  proved  to  correspond  with  octuulilies, 
Not  being  habitually  tested,  however,  the  legitimate  and-m 
illegitimate  sj-mholic  conceptions  are  confounded  togotbe^ 
;tnd  supposing  themselves  to   have  literally  thought, 
which  tliey  have  thought  only  S}-inbolicaliy,  men  say  thcyb) 
lievo  propositions  of  which  the  terms  cannot  even  be  put  ti 
getker  in  consciousness.     Ilonco  the  ready  acceptance  giw 
to  sundry  hj-potheaes  respecting  tlie  origin  of  the  TJuiverse, 
which  yet  are  absolutely  unthinkable.     And  as  before  ' 
found  tlio  commonly  asserted  doctrine  that  Matter  was  created 
nut  of  nothing,  to  have  been  never  really  conceii'od  at  a 
but  to  have  been  conceived  only  aj-mbolically ;   so  hero  1 
find  the  annihilation  of  Matter  to  have  been  conceived  o 
symbolically,  and  the  symbolic  conception  mistaken  for  a  r 
one.  Possibly  it  will  bo   objected  tliat  the  words 

thought,  and   helicf,   and  conceplion,  are   hero  employed  in 
new  senses ;    and  that  it  is  a  misuse  of  laiiguugc  lo  say  tluLd 
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men  did  not  really  think  that  which  has  ncYorthclcss  sp  pro- 
foundly influenced  their  conduct.  It  must  be  confessed  that 
there  is  on  inconvenience  in  so  restricting  the  meanings  of 
these  words.  There  is  no  remedy  howeyer.  Definite  conclu- 
sions can  be  reached,  only  by  the  use  of  well-defined  terms. 
Questions  touching  the  validity  of  any  portion  of  our  know- 
ledge,  cannot  be  profitably  discussed  unless  the  words  know- 
ing^ and  thinking^  have  specific  interpretations.  We  must 
not  include  under  them  whatever  confused  processes  of  con- 
sciousness the  popular  speech  applies  them  to ;  but  only  the 
distinct  processes  of  consciousness.  And  if  this  obliges  us  to 
reject  a  large  part  of  human  thinking  as  not  thinking  at  all, 
but  merely  pseudo- thinking,  there  is  no  help  for  it. 

Returning  to  the  general  question,  we  find  the  results  to 
be : — that  we  have  positive  experience  of  thocontinued  cx^ 
•stence  of  Matter ;  tbat  thfi  fnrja  ofpur  thought  renders  it  im- 
.lossible  for  us  to  have  experience  of  Matter  passing  into  non- 
existence,  since  such  experience  would  involve  cognition  of  a 
TnT^finp  lifiYing  one  of  its  terms  not  r^urcsentable  in  conscious- 
ness ;  that  hcnce^ths.  indestructibility  of  Matter  is  in  stcictncsa 
an  a  priori  truth ;  that  nevertheless,  certain  illusive  experiences, 
sugg^ting  Sie  notion  of  its  annihilation,  have  produced  in 
undisciplined  minds  not  only  the  supposition  that  Matter 
coidd  be  conceived  to  become  non-existent,  but  the  notion  that 
it  did  so  ;  bi^t  that  careful  observation,  showing  the  supposed 
annihilations  to  havo  never  taken  place,  has  confirmed,  fi 
posteriori,  the  a  priori  cognition  which  Psychology  shows  to 
result  from  a  uniformity  of  experience  that  can  never  be  met 
by  counter-experience. 

§  54.  Tlie  fact,  however,  which  it  most  concerns  us  hero 
to  observe,  is,  the  nature  of  the  perceptions  by  which  the  per- 
manence of  Matter  is  perpetually  illustrated  \o  us,  and  from 
which  Science  draws  the  inference  that  Matter  is  indestructi- 
ble. These  perceptions,  under  all  their  forms,  amount  simply 
to  this— that  ^o^^gjSEhi^^  _a_given  g^uantity  of  mattfitJOX? 
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«rr,jt^,  runnijiiB  uln'iij'B  Uio  soQie.    Thifi  ia  the  proof  on  wiiicb 
oonunon  sense  and  exact  science  alike  rdy.  Wlien, 

for  example,  somebody  known  to  have  existed  a  fon-  years  since 
is  said  to  exist  still,  by  one  who  yesterday  saw  him,  his  asscr- 
tion  nmoimt^  to  this — that  an  object  which  in  poet  time 
wrought  on  his  consciousness  a  certain  group  of  changes,  stall 
exists  because  a  like  group  of  cboDgcs  has  been  again  nroug] 
oa  his  consciousness  :  the  continuance  of  the  power  thus 
unpress  him,  he  holds  to  prove  the  continuance  of  the  object. 
Should  some  auditor  allogo  a  mistake  in  identity,  the  witness 
is  admitted  to  give  conclusive  proof  when  ho  says  that  ho  not 
only  saw,  but  shook  hands  mth  this  person,  and  remarked 
while  grasping  his  hand,  that  absence  of  the  index  finger 
which  was  his  knowu  pccidiarity  :  the  implicatioa  being,  that 
an  object  which  through  a  special  combination  of  forces,  pro- 
duces special  tactual  impressions,  is  concluded  still  to  exist 
while  it  continues  still  to  do  this.  Even  more  clearly  do  we 
see  that  force  is  our  ultimate  measure  of  Matter,  in  those  coses 
whero  the  shape  of  the  matter  has  been  changed.  A  piece  of 
gold  given  to  on  ortizan  to  be  worked  into  an  ornament,  and 
which  when  brought  back  appears  to  bo  less,  is  placed  in  the 
scales ;  and  if  it  balances  a  much  sinalkT  weight  than  it  did 
in  its  rough  state,  wo  infer  that  much  has  been  lost 
either  in  manipulation  or  by  direct  abstraction.  Hero  the 
obvious  postiUato  is,  that  the  quantity  of  Matter  is  finally 
determinable  by  the  quantity  of  gravilative  force  it  mani- 
fests. And  this  is  the  kind  of  evidence  on  whidhj 
Scionco  bases  its  cspeiimentally-establiEhed  induction  tl 
Matter  is  indestructible.  Whenever  a  piece  of  substance  lately' 
visible  and  tangible,  has  been  reduced  to  an  invisible,  intangi- 
ble shape,  but  is  proved  by  the  weight  of  the  gas  into  which 
it  hoa  been  transformed  to  be  still  existing ;  the  assumption  is, 
that  though  otherwise  insensible  to  us,  the  amount  of  matter 
is  the  same,  if  it  still  tends  towards  the  Earth  with  the  same 
force.  Similarly,  every  cose  in  winch  the  weight  of  an  ele- 
ment present  in   combination,  is  inferred  from  the  knoi 
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weight  of  another  element  which  it  neutralizes,  is  a  case  in 
which  the  quantity  of  matter  is  expressed  in  terms  of  the 
quantity  of  chemical  force  it  exerts ;  and  in  which  this  speci- 
fic chemical  force  is  assumed  to  be  the  necessary  correlative  of 
a  specific  grayitatiye  force. 

Tim^ihen  hyjJie  indestractihih'ty  of  Matter^^  we  really  mean 
the  indestructibilily  of  the/or<^  with  whiehMatter^affecta^mT 
As  we  become  conscious  of  Matter  only  through  that  resistance 
which  it  opposes  to  our  muscular  energy,  so  do  we  become 
conscious  of  the  permanence  of  Matter  only  through  the  per- 
manence of  this  resistance ;  as  either  immediately  or  mcdiate- 
ly  proved  to  us.  And  this  truth  is  made  manifest  not  only  by 
analysis  of  the  iposieriori  cognition^  but  equally  so  by  analysis 
of  the  a  priori  (me.  For  that  which  we  cannot  conceive  to  be 
dimiiushed  by  the  continued  compression  of  Matter,  is  not  its 
occupancy  of  space,  but  its  ability  to  resist.  ' 


CHAPTER  V. 

THE   COSTINUITT   OF   MOTION. 

§  55.  Akotheb  general  trutH  of  the  somo  order  with  iJio 
foregoing,  must  hero  bo  specified— one  which,  though  not  so 
generallj  recognized,  has  yet  long  been  familiar  among  men 
of  science.  The  continuity  of  Motion,  liko  the  indestructi- 
bility of  Matter,  is  clearly  a  proposition  on  the  truth  of 
which  depends  the  possibility  of  exact  Science,  and  there- 
fore of  a  Philosophy  which  unifies  tho  results  of  exact 
Science.  Motions  of  masses  and  of  molecules,  exhibited  by 
bodies  both  organic  and  inorganic,  form  tho  larger  half  of 
tho  phenomena  to  be  interpreted;  and  if  such  motions 
might  either  proceed  from  nothing  Or  lapse  into  nothing, 
thero  would  be  an  end  to  scientific  interpretation  of  them. 
Each  constituent  change  might  as  well  as  not  be  supposed 
to  begin  and  end  of  itself. 

The  axiomatic  character  of  the  truth  that  Motion  is  con- 
tinuous, is  recognized  only  after  the  discipline  of  exact 
science  has  given  precision  to  the  conceptions.  Aboriginal 
men,  our  imeducated  population,  and  even  most  of  tho  so- 
called  educated,  think  in  an  extremely  indefinite  manner. 
From  careless  observations,  they  pass  by  careless  reasoning, 
to  conclusions  of  which  they  do  not  contemplate  the  implica- 
tions— conclusions  which  they  never  develope  for  the  purpose 
of  seeing  whether  they  are  consistent.  Accepting  without 
criticism  the  dicta  of  unaided  perception,  to  the  efibct  that 
surrounding  bodies  when  put  in  motion  soon  return  to  rest. 
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the  great  majority  tacitly  assume  that  the  motion  is  actually 
lost.  They  do  not  consider  whether  the  phenomenon  can  be 
otherwise  interpreted  ;  or  whether  the  interpretation  they 
put  on  it  can  be  mentally  realized.  They  are  content  with  a 
colligation  of  mere  appearances.  But  the  establisl^- 

ment  of  certain  facts  having  quite  an  opposite  implication, 
led  to  inquiries  which  have  gradually  proved  such  appear- 
ances to  be  illusive.  The  discovery  that  the  planets  revolve 
round  the  Sun  with  undimimshing  speed,  raised  the  suspicion 
that  a  moving  body,  when  not  interfered  with,  will  go  on  for 
ever  without  change  of  velocity ;  and  suggested  the  question 
whether  bodies  which  lose  their  motion,  do  not  at  the  same 
time  communicate  as  much  motion  to  other  bodies.  It  was  a 
'famiUuTiact  that  a  stone  wotild  glide  further  over  a  smooth 
surface,  such  as  ice,  presenting  no  small  objects  to  which  it 
could  part  with  its  motion  by  collision,  than  over  a  surface 
strewn  with  such  small  objects ;  and  that  a  projectile  would 
travel  a  far  greater  distance  through  a  rare  medium  like  air, 
than  through  a  dense  medium  like  water.  Thus  the  primitive 
notion  that  moving  bodies  had  an  inherent  tendency  gradu- 
ally to  lose  their  motion  and  finally  stop — a  notion  of  which 
the  Ghreeks  did  not  get  rid,  but  which  lasted  till  the  time  of 
Galileo — ^began  to  give  way.  It  was  further  shaken  by  such 
experiments  as  those  of  Hooke,  which  proved  that  the  spin- 
ning of  atop  continued  long  in  proportion  as  it  was  prevented 
from  communicating  movement  to  surrounding  matter — ex- 
periments which,  when  repeated  with  the  aid  of  modem  ap- 
pliances, have  shown  that  in  vacuo  such  rotation,  retarded 
only  by  the  friction  of  the  axis,  will  continue  for  nearly  au 
hour.  Thus  have  been  gradually  dispersed,  the  obstacles  to 
the  reception  of  the  first  law  of  motion ; — the  law,  namely, 
that  when  not  influenced  by  external  forces,  a  moving  body 
will  go  on  in  a  straight  line  with  a  uniform  velocity.  And 
this  law  is  in  our  day  being  merged  in  the  more  general  one, 

that  Motion,  like  M^iffi^r^  la   indftafniftfihln  «   ^r\f\    fhnt  w}]^f.. 

ever  is  losTlBy  any  one  portion  of  matter  is  transferred  tiO 
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other  portippfl — a  conclusion  which,  however  much  at 
aace  it  seems  with  coses  of  sudden  arroet  from  coUisioa 
on  immovahle  object,  ia  yet  reconciled  with  such  coses  by  the 
discovery  that  the  motion  apparently  lost  eontinnes  under 
npw^orms,  thoagh_£3lTas  not  directly  porceplible. 

^  &t>.  And  here  it  may  bo  remarked  of  Motion 
before  of  Matter,  that  its  indestructibility  is  not  only  to 
inductively  infemxj,  but  that  it  is  a  necessity  of  thought 
(leatraotibility  never  having  been  truly  conceived  at  all,  but 
having  always  been,  as  it  is  now,  a  mere  verbal  proposi- 
tion that  cannot  bo  realized  in  coosciousneas — a  paeud-idea. 
Whether  that  absolute  reality  which  produces  in  us  the  con- 
eciousness  wo  call  Motion,  bo  or  be  not  an  eternal  mode  of 
the  XTnknowablo,  it  ia  impossible  for  us  to  say ;  but  that  tfae 
relative  reality  which  we  call  Motion  never  can  come  into 
Gxititcnce,  or  cease  to  esist,  ia  a  truth  involved  in  the  very 
nature  of  our  oousciousnefis.  To  think  of  Motion  as  either 
K'ing  created  or  annihilated — to  think  of  nothing  becoming 
sometbingi  or  something  becoming  nothing— is  to  establish 
ill  cousciousncBs  a  relation  between  two  terms  of  which 
is  absent  from  consciousness,  which  is  impoaaible.  The 
nature  of  intelligence,  negatives  the  supposition  tliat  Mof 
can  be  conceived  (much  less  known)  to  cither  commence 


5  57,  It  remains  to  be  pointed  out  that  tie^£Qatiguit£_of 
IktoLiuu,  as  well  as  iho  indestructibility  of  Matter,  ia  rgglly 
kjiuwa  lu  usin  tcmiaof  j^(V.  That  a  certain  manifestation 
of  force  remains  for  ever  undiminished,  is  the  ultimate  con- 
tent of  tho  thought ;  whether  reached  a  postenori  or  «  priori. 

From  terrestrial  physics  let  us  take  the  case  of  sound  pro* 
psgated  to  a  great  distance.  Whenever  vb  are  directly  cou- 
Boious  of  the  causation  of  sound  (namely,  when  we  produce  Jt 
ouTschtis),  lis  invariable  anlfx^mt  is  force.  The  immediate 
ecquenco  of  this  forco  wo  know  to  be  motion — first,  of  fl 
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iCiWH  organs,  and  then  of  tho  body  which  wc  set  ribrating. 
The  vibrations  so  generated  we  can  discern  both  through  tho 
fiogcns  and  through  the  cars ;  and  that  the  aensationB  re- 
Cttived  by  the  ears  are  tho  equivalents  of  mechanical  force 
communicated  to  the  air,  and  by  it  impressed  on  surrounding 
objects,  wo  have  clear  proof  when  objects  are  fractured :  as 
windows  by  the  report  of  a  cannon ;  or  a  glass  vessel  by  a 
powerful  voice.  On  what,  then,  rests  the  reasoning  when,  as 
occasionally  happens  under  favourable  circumstances,  men 
on  board  a  tcssqI  a  hundred  miles  from  shore,  hear  the  ring- 
ing of  church-bells  on  placing  their  ears  in  the  focus  of  the 
main  sail ;  and  when  it  is  inferred  that  atmospheric  undula- 
tions have  traversed  this  immense  distance  ?  Manifestly,  tho 
assertion  that  the  motion  of  the  clapper,  transformed  into  tho 
ribrations  of  the  bell,  and  communicated  to  the  surrounding 
air,  has  propagated  itself  thus  far  on  all  aides,  diminishing  in 
intensity  as  the  mass  of  air  moved  became  greater,  is  based 
solely  upon  a  certain  change  produced  in  consciousness 
through  the  ears.  The  listeners  are  not  conscious  of  motion ; 
they  are  conscious  of  an  impression  produced  on  them — ai^ 
impression  which  implies  a  force  as  iU  necessary  correlative. 
With  force  they  begin,  and  with  force  they  end :  the  inter- 
mediate motion  being  simply  inferred.  Again,  where, 
as  in  celestial  physics,  tho  continuity  of  motion  is  quantitati 
ly  proved,  the  proof  is  not  direct  but  inferential ;  and  forcea 
furnish  the  data  for  the  inference.  A  particular  planet  can 
be  identified  only  by  its  constant  power  to  affect  our  visual' 
organs  in  a  special  way — to  impress  upon  the  retina  a  grou] 
of  forces  standing  in  a  particular  correlation.  Farther,  such" 
t)IuDct  has  not  been  teeu  to  movo  by  the  astronomical  ob- 
aerver ;  but  its  motion  is  inferred  from  a  comparison  of  it«  pre 
Bcnt  position  with  the  position  it  before  occupied.  If  rigorously 
examined,  this  comparison  proves  to  be  a  comparison  between 
the  different  impressions  produced  on  him  by  the  different  ad- 
jufltmeuts  of  the  observing  instruments.  Going  a  step  furthor 
it  turns  out  that  this  difference  is  meaningless  until 
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Bhown  to  correspond  with  a  certain  culculatod  posilion  vkicll 
the  planet  must  occupy,  supposing  that  no  motion  haa  heen 
lost.  And  if,  finally,  we  examine  the  implied  calculation, 
we  find  that  it  mokes  allowances  for  those  accelerations  anil 
retardations  which  ellipticity  of  the  arbit  in%'olve9,  as  well  as 
those  variations  of  velocity  caused  by  adjacent  planets — WB 
find,  that  is,  that  the  motion  is  concluded  to  bo  indestruc- 
tible not  from  the  uniform  velocity  of  the  planet,  but  from 
the  constant  quantity  of  motion  exhibited  when  allowance  is 
mode  for  the  motion  communicated  to,  or  received  from,  other 
celestial  bodioB.  And  when  we  ask  how  this  communicated 
motion  is  estimated,  wo  discover  that  the  estimate  is 
upon  certain  laws  of  force ;  which  laws,  one  and  nil,  emi 
tho  postulate  that  force  cannot  be  destroyed.  Without 
axiom  that  action  and  rc-action  arc  equal  and  opposite, 
nomy  could  not  make  its  exact  predictions ;  and  we  shoalif<: 
lack  the  rigorous  inductive  proof  they  furnish  that  motion 
can  never  be  lost,  but  con  only  be  transferred. 

Similarly  with  tho  a  priori  conclusion  that  Motion  is  con^ 
timioua.  That  which  defies  suppression  in  thought.  Is  really 
the  force  which  the  motion  indicates.  The  unceasing  choagg 
of  position,  considered  by  itself,  may  be  mentally  abol 
without  difficulty.  "Wo  can  readily  imagiQC  retardation 
stoppago  to  residt  from  tho  action  of  external  bodies. 
to  imagine  this,  is  not  possible  without  an  abstraction  of 
force  implied  by  tho  motion.  We  arc  obhged  to  conceii 
this  force  as  impressed  in  the  shape  of  re-action  on  tho 
tbat  cause  the  arrest.  And  tho  motion  that  is 
ta  them,  we  are  compelled  to  regard,  not  as  directly  commu- 
nicated, but  as  a  product  of  tho  communicated  force.  We 
can  mentally  diminish  the  velocity  or  space-element  of 
motion,  by  diffusing  tho  momentum  or  force-element  over 
a  larger  mass  of  matter;  butthe  quantity  of  this  force-element, 
which  we  regard  as  the  cause  of  tho  motion,  is  unchangeable 
in  thought. 


CHAPTER  VI. 

THE   PERSISTENCE   OF   FORCE.* 

§  58.  Befobe  taking  a  first  step  in  the  rational  interpreta- 
tion of  plienomena^  it  is  needful  to  recognize,  not  only  tho 
facts  that  Matter  is  indestructible  and  Motion  continuous, 
but  also  the  feet  that  Force  persists.  An  attempt  to  ascer- 
tain the  laws  to  which  manifestations  in  general  and  in  detail 
conform^  would  be  absurd  if  the  agency  to  which  they  are 
due  could  either  come  into  existence  or  cease  to  exist.  The 
succession  of  phenomena  would  in  such  case  bo  altogether 
arbitrary ;  and  Science,  equally  with  Philosophy,  would  be 
impossible. 

Here,  inde^,  the  necessity  is  even  more  imperative  than  in 
the  two  preceding  cases.  For  the  validity  of  the  proofs  given 
that  Matter  is  indestructible  and  Motion  continuous,  really 
depends  upon  tlie  validity  of  the  proof  that  Force  is  persistent. 
An  analysis  of  the  reasoning  demonstrated  that  in  both  cases, 
the  i  posterwri  conclusion  involves  the  assumption  that  un- 
changed quantities  of  Matter  and  Motion  are  proved  by  un- 
changed manifestations  of  Force ;  and  in  the  ci priori  cognition 

*  Some  two  years  ago,  I  expressed  to  my  friend  Professor  Huxley,  roy  dissar 
tiafaction with  the  ourrent  expression — "Conservation  of  Force;"  assigning  as 
reasons,  first,  that  the  word  "consenration"  implies  a  conserver  and  an  act 
of  consexring ;  and,  second,  that  it  docs  not  imply  the  existence  of  the  force  before 
that  particnlar  manifestation  of  it  with  which  we  commence.  In  place  of  "  con- 
servation," Professor  Huxley  suggested  penUtenee,  This  entirely  meets  the  first 
of  the  two  objections ;  and  though  the  second  may  bo  urged  against  it,  no  otbor 
word  less  faulty  in  this  respect  can  be  found.  In  the  absence  of  a  word  speclilly 
ooined  for  the  purpose,  it  seems  the  best ;  and  as  such  I  adopt  it. 
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we  found  this  to  be  tlic  esscniial  constituciit.    Hence,  that  the 
quantity  of  Force  rcmoiaB  always  the  same,  is  the  fuDdamestal 
coition  in  tho  absenco  of  which  these  derivutive  co^nitit 
must  disappear. 


Id 


8  59.  But  now  on  what  grounda  do  wo  assert  the  peTsIetence 
of  Forci;  f  Inductively  we  can  allege  no  evidence  except  such 
U3  IB  presented  to  us  throughout  the  world  of  sensihio  pheno- 
mena. No  forca  howoyogjayo  that  of  which  wa  are  conscioua 
during  our  own  musculo  gffnr*^  '-''  ■'■""■■^nfyly  Imoyn  to  ua. 
All  other _fQrcc  is  mediately  knoaTi  through  the  chaanaaje 
ultnfe^o  tpjt.  Since,  then,  wo  cannot  infer  the  persiata 
of  Force  from  our  own  sensation  of  il,  which  does  not  pera 
we  niust  infer  it,  if  it  is  inferred  at  all,  from  the  continuity 
ilqtion,  and  the  undiminiBhed  ability  of  Matter  to  produc 
tain  effecta.  But  to  reason  thus  ia  manifestly  to  reason  in  a 
circle.  It  is  absurd  to  allege  the  indestructibility  of  Matter, 
because  wo  find  experimentally  that  under  whatever  changes  of 
form  a  given  mass  of  matter  exhibits  tho  same  gravitation,  and 
thai  afterwards  to  argue  that  graritation  is  constant  because 
a  given  mass  of  matter  exhibits  always  the  same  quantity  of 
it.  We  cannot  prove  the  continuity  of  Motion  by  assuming 
that  Force  is  persistent,  and  then  prove  the  persistence  of  Force 
by  assuming  that  Motion  is  continuous. 

The  data  of  both  objective  and  subjective  science  being  in- 
volved in  this  question  touching  tho  nature  of  ourcogmtion  that 
Force  is  persistent,  it  will  bo  desirable  liere  to  examine  it  more 
closely.  At  the  risk  of  trying  the  reader's  patience,  we  must 
reconsider  tho  reasoning  through  which  the  indestructibility  of 
Matter  and  tho  continuity  of  Motion  are  established ;  that  we 
may  see  how  impossible  it  is  to  arrive  by  parallel  reasoning  at 
tho  persistence  of  Force  In  all  three  cases  the  gu^i — 

...ifilB-is-ane  of  quantity : — does  tho  Matter,  or  Motion,  orT^orcc, 
cverdimimsh  in  quantity  P  Quantitative  science  implies  mea- 
Burcmont;  and  measurement  implies  a  unit  of  measure.  The 
unite  of  measure  Irom  which  all  others  of  any  exactness  are  de- 
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fiTed,  are  units  of  linear  extension.  From  thesc>  through  the 
tngrfium  of  the  equal-aimed  leyer  or  scales,  we  deriye  our  equal 
units  of  weight,  or  grayitative  force.  And  it  isby  means  of  these 
equal  units  of  extension  and  equal  unitsof  weight,  that  we  make 
those  quantitative  comparisons  by  which  the  truths  of  exact 
science  are  reached.  Throughout  the  investigations  leading 
the  chemist  to  the  conclusion  that  of  the  carbon  which  has  dis- 
appeared during  combustion^  no  portion  has  been  lost,  and  that 
in  any  compound  afterwards  foimed  by  the  resulting  carbonic 
add  the  whole  of  the  original  carbon  is  present,  what  is  his 
repeatedly  assigned  proof  P  That  afforded  by  the  scales.  In 
what  terms  is  the  verdict  of  the  scales  given  ?  In  grains — ^in 
units  of  weight — ^in  units  of  gravitative  force.  And  what  is 
the  total  content  of  the  verdict  ?  That  as  many  units  of  gra- 
vitatLve  force  as  the  carbon  exhibited  at  first,  it  exhibits  still. 
The  quantity  of  matter  is  asserted  to  be  the  same,  if  the  num- 
ber of  units  of  force  it  counter-balances  is  the  same.  Theya= 
lidity  of  the  inference,  then,  depends  entirely  upon  the  con- 
^ianc^irf-tJw  urnit  vfforcf.'TIthB  force  vit£  which  the  portion 
(Sfmetal  called  a  grain- weight,  tends  towards  the  Earth,  has 
varied,  the  inference  that  Matter  is  indestructible  is  vicious. 
Everything  turns  on  the  truth  of  the  assumption  that  the  gra- 
vitation of  the  weights  is  persistent ;  and  of  this  no  proof  is 
assigned,  or  con  bo  assigned.  In  the  reasonings  of 

the  astronomer  thcro  is  a  like  implication ;  from  which  we 
may  draw  the  like  conclusion.  No  problem  in  celestial  phy- 
sics can  be  solved  without  the  assumption  of  some  unit  offeree. 
This  imit  need  not  be,  like  a  pound  or  a  ton,  one  of  which  we 
can  take  direct  cognizance.  It  is  requisite  only  that  the  mu- 
tual attraction  which  some  two  of  the  bodies  concerned  exer- 
cise at  a  given  distance,  should  be  taken  as  one ;  so  that  the 
other  attractions  with  which  the  problem  deals,  may  be  ex- 
pressed in  terms  of  this  one.  Such  imit  being  assumed,  the 
momenta  which  the  respective  masses  will  generate  in  each 
other  in  a  given  time,  are  calculated ;  and  compoimding 
these  with  the  momenta  they  already  have,  their  places  at  the 
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end  of  that  time  are  predicted.  Thfi  prediction  ia  Tci'ifiud  by 
(ibaervation.'  From  this,  either  of  two  inferences  may  bo  dravn. 
AwunuDg  the  maaees  to  be  fixed,  tho  motion  may  be  proved 
to  be  undiminiahed ;  or  ossimiing  tlio  motion  to  be  undimimsh- 
cd,  the  massea  may  be  proved  lo  be  fixed.  But  the  Talidity  of 
ono  or  other  inference,  depends  wholly  on  the  tmth  of  the  os- 
sumplioa  that  tho  unit  of  farce  is  uncbimged.  Let  it  ho  sup- 
posed that  the  grayitation  of  the  two  bodies  lowards  each 
other  at  the  given  distance,  has  varied,  and  the  conclumons 
drawn  are  no  longer  trut.  Nor  is  it  only  in  their 

concrete  data  that  tho  reasonings  of  terrestrial  and  celestial 
physics  aaaume  the  persistence  of  Force  They  equally  assume 
it  in  the  abstract  principle  with  which  they  set  oat ;  and  which 
they  repeat  in  justification  of  every  step.  The  equality  of  ac- 
tion and  reaction  is  taken  for  granted  from  beginning  to  end 
of  cither  argument;  and  to  assert  that  action  and  reaction 
lire  equal  and  opposite,  is  to  assert  that  Force  ia  pcreistcut. 
Tfao  allegation  roally  amounts  to  this,  that  there  cannot  bo  an 
isolated  force  beginning  and  ending  in  nothing ;  but  that 
any  force  manifested,  implies  an  equal  antecedent  force  from 
whicb  it  is  derived,  and  against  which  it  is  a  reaction.  Further, 
that  tho  force  go  originating  cannot  disappear  without  result ; 
but  must  expend  itself  in  somo  other  manifestation  of  force, 
which,  in  being  pnxluced,  becomes  its  reaction ;  and  so  on 
continually.  Clearly.  thc]i_^tho  porsiatepcQ  of  Force  Ja  an 
ultimate  truth  of  which  no  inductlvejjroof  ispoaaihlo. 

Wc  might  indeed  bo  certain,  even  in  tho  absenco  of  any 
such  analysia  as  the  foregoing,  that  there  must  exist  somo 
jirinoiplo  which,  as  being  tho  basis  of  science,  cwmot  be 
established  by  science.  All  reasocod-out  conclusions  -what- 
ovor,  must  rest  on  somo  jtoatulate.  Aa  before  shown  (§  23),  wo 
cannot  go  on  merging  derivative  truths  in  those  wider  and 
wider  trutlis  from  which  they  are  derived,  withoat  reaching 
at  Inst  a  widest  truth  which  can  bo  merged  in  no  other,  or 
derived  from  no  other.  And  whoever  contemplates  the  rcla- 
Unn  in  which  it  stands  to  the  truths  of  science  in  gencmJ,  wUl 
9^. 
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that  this  tratb.Jtraiisce]iding  •demonstration  is  the  per- 
mdaace  of  Force. 

S  60.  But  now  whftt  is  the  force  of  which  wo  predicate 
peraisteiDoe  P  It  is  not  the  force  we  are  immediately  conscious 
of  in  our  own  muscular  efforts ;  for  this  does  not  persist.  As 
soon  as  an  outstretched  limb  is  relaxed,  the  sense  of  tension 
disappears.  True,  we  assert  that  in  the  stone  thrown  or  in  the 
weight  liflkedy  is  exhibited  the  effect  of  this  muscular  tension ; 
and  that  the  force  which  has  ceased  to  bo  present  in  our  con- 
sciousnessy  exists  elsewhere.  But  it  does  not  exist  elsewhere 
imder  any  form  cognizable  by  us.  It  was  preyed  (§  18), 
that  though,  on  raising  On  object  from  the  ground,  we  are 
obliged  to  think  of  its  downward  pull  as  equal  and  opposite 
to  our  upward  pull ;  and  though  it  is  impossible  to  represent 
these  pulls  as  equal  without  representing  them  as  like  in 
kind ;  yet,  since  their  likeness  in  kind  would  imply  in  the 
object  a  sensation  of  muscular  tension,  which  cannot  bo 
ascribed  to  it,  we  are  compelled  to  admit  that  force  as  it 
exists  out  of  our  consciousness,  is  not  force  as  we  know  it. 
Hence  the  force  of  which  we  assert  persi^teQQe.is  t^alLAbs!;dttii& 
Force  of  T^hiok  ^^  ^^^  indefinitely  co2i8Gioua_{^  thfi  noceaaaqiL 
corrdate  of  the  force  we  knoisf .  Thus,  by  the  persist: 

ence  of  Force,  we  really  mean  the  persistence  of  some  Power 
which  tcanscends  our  knowledge  and  conception^  The  mani- 
festations, as  occurring  cither  in  ourselycs  or  outside  of  us,  do 
^ot  persist ;  but  that  which  persists  is  the  Unknown  Cause 
of  these  manifestations.  In  other  words,  asserting  the 
persistence  of  Force,  is  but  another  mode  of  asserting  an 
(Jnconditioned  Beality,  without  beginning  or  end. 

Thus,  quite  imexpectcdly,  wo  come  down  once  more  to 
that^  ultimate  truth  in  which,  as  we  saw,  Beligion  and 
Science  coalesce.  On  examining  the  data  undcrljdng  a 
rational  theory  of  phenomena^  we  find  them  all  at  last  re- 
solvable into  that  datum  without  which  consciousness  was 
shown  to  bo  impoqsible^-the  continued  existence  of  an  Un- 
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commencod,  tho  analyaia  of  tho  trulhB  takca  for  granted  in 
scientific  inquiries,  inevitably  brings  ua  down  to  this  deepeat 
trutli,  in  wMcli  Common  Sense  and  Philosophy  are  re- 
conciled. 

The  arguntcnls  and  conclusion  contained  in  this  and  tho 

I  foregoing  throe  chapters,  supply,  indeed,  tho  comploment  to 

the  arguments  and  conclueioa  set  forth  in  the  preceding  part 

I  of  this  work.     It  was  there  first  shott-n,  by  on  examination  of 

I  our  ultimate  religious  ideas,  that  knowledge  of  Absolute  Being 

I   is  impossible  ;    and  tho  impossibility  of  knowing  Absolute 

Being,  was  also   shown  by  an  examinntion  of  our  ultimate 

acieutifio  ideas.   In  a  succcedtug  chapter  a  subjective  analysis 

,  proved,  that  while,  by  tlie  very  conditions  of  thought,  we  are 

prevented  from  knowing  anything  beyond  rchitive  being ;  yet 

that  by  these  very  same  conditions  of  thought,  an  indofinitc 

consciousness  of  AbM>lute  Being  la  necessitated.     And  here, 

by  objoctive  analysis,  wo  similarly  tind  that  the  axiomatio 

truths  of  physical  science,  unavoidably  postulate  Absolute 

Being  as  their  common  basis. 

Thus  there  is  oven  a  more  profound  agreement  between 
ILeligion  and  Science  than  was  before  shown.  Not  only  are 
they  wholly  at  one  on  the  negative  proposition  that  the  Non- 
relatJvo  cannot  be  known ;  but  they  are  wholly  at  one  on  tho 
positive  proposition  that  the  Non-relative  is  an  octnal  existence. 
Both  are  obliged  by  the  demonstrated  untcnability  of  their 
supposod  cognitions,  to  confess  that  the  UltimBt«  Reality  is  in- 
cognizablo ;  and  yet  both  aro  obliged  to  assert  tho  existence  of 
an  Xntimato  Bealily.  AVithout  this,  Religion  has  no  subject,* 
matter;  and  without  tJiis,  Science,  subjective  and  objective 
lacks  its  indispensable  datum.  Wo  cannot  construct  a  theoiW 
of  internal  phenomena  without  postulating  Absolute  Betagj; 
and  unless  we  postulate  Absolute  Being,  or  being  which  per- 
eiats,  we  cannot  construct  a  theory  of  external  phenomena. 

S  01.  A  few  words  must  be  added  respoeting  tho  uatS 
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gCjfciw  fo?ft""^^nttVCTn«rfnngnn°  Already  it  has  been  looked 
at  fiom  seyeral  points  of  view ;  and  here  it  seems  needful 
finally  to  smn  up  the  results. 

In  Chapter  IV.  we  saw  that  the  Unknown  Power  of 
which  neither  beginning  nor  end  can  be  conceived,  is  pre- 
sent to  ns  as  that  unshaped  material  of  consciousness  which 
is  shaped  afresh  in  every  thought.  Our  inability  to  conceive 
its  limitation,  is  thus  simply  the  obverse  of  our  inability  to 
put  an  end  to  the  thinking  subject  while  still  continuing  to 
think.  In  the  two  foregoingchapters,  we  contemplated 

this  fundamental  truth  under  another  aspect.  The  indestruc- 
tibility of  Matter  and  the  continuity  of  Motion,  we  saw  to  be 
really  corollaries  from  the  impossibility  of  establishing  in 
thought  a  relation  between  something  and  nothing.  ^30^ 
we  f «i^  ^^fi  f^^hlinhiTT^^^  of _a  relation  in  thought^  is  the  pc»- 
sage  of  the. srybrf*'^^**  ^f  f oTT^^'^i^gTiftM^  {rom.  one  fonzi  into^i?^ 
^^thac  To  think  of  something  becoming  nothing,  would  in- 
volve that  this  substance  of  consciousness  having  just  existed 
under  a  given  form,  should  next  assume  no  form ;  or  should 
cease  to  be  consciousness.  And  thus  Qur.  inability  to  conoeiva 
Matter  and  Motion  destroyed,  is  oar  inability  to  suppreiSLCQU- 
sc^iousness  itsdfc  What,  in  these  two  foregoing  chap- 

ters, was  proved  true  of  Matter  and  Motion,  is,  i  fortiori,  true 
of  the  Force  out  of  which  our  conceptions  of  Matter  and  Motion 
are  built.  Indeed,  as  wo  saw,  that  which  is  indestructible  in 
matter  and  motion,  is  the  force  they  present.  And,  as  we 
here  see,  the  truth  that  Force  is  indestmctible,  is  the  obverse 
of  the  truth  that  the  Unknown  Cause  of  the  changes  going  on 
in  oonsciousness  is  indestructible.  So^tliat  tl^e.  persistence  oL 
^consciousness,  constitutes  at  once  our  immediate  experience  of. 
t]^e  permstencQ  of_  Force,  and^  iinpo8e8_on  ns  ,tJie  neg^aity.. 
are  under  of  asserting  its  persistence.  _ 

§  62.  Thus,  in  all  ways  there  is  forced  on  us  the  fact,  that 
here  is  an  xdtimate  truth  given  in  our  mental  constitution. 
It  is  not  only  a  datum  of  science,  but  it  is  a  datum  which  even 
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f  he  assertion  of  our  Qcscioncc  involvra.     Whoever  allogce  that 
the  iimbility  to  concoivo  a  beginning  or  end  of  tho  tTniversi 
ia  a  negative  result  of  our  mental  structure,  cannot  deny  tl 
oar  conociousneas  of  the  Universe  na  persistent,  ia  apositice 
suit  of  our  mental  structure.      And  tbia  porsiatonco  of 
Universe,  ia  tlio  persistence  of  that  Unknoivn  Cause,  Power,  or 
Force,  which  ia  manifeated  to  ua  through  all  phenomena. 

Sacli  then  ia  tho  foandation  of  any  possible  system  of  posi- 
tive knowledge.  Deeper  than  demonstration — deeper  even 
thaa  definite  cognition — deep  as  tho  very  nature  of  mind,  is 
tho  postulate  at  which  we  have  arrived.  Its  authority  tnm- 
scenda  all  other  whatover ;  for  not  only  ia  it  given  in  tho  con- 
Htitulion  of  our  own  consciousness,  but  it  is  impossible  to 
imagine  n  consciousness  so  constituted  as  not  to  give  it. 
Thought,  involving  simply  the  establishment  of  relations,  may 
be  readily  conceived  to  go  on  wliilc  yet  these  relations  havu 
not  biicn  organized  Into  tho  abstracts  wo  call  Space  and  Time ; 
and  so  there  is  a  conceivable  kind  of  consciousness  which 
does  not  contain  tho  truths,  commonly  called  d  priori,  in^ 
volvcd  in  the  organization  of  these  forms  of  relations. 
thought  cannot  be  conceived  to  go  on  without  some 
ment  betwoen  which  its  relations  may  bo  established ; 
so  there  is  no  conceivable  kind  of  consciousness  which  d( 
not  ijnply  continued  existence  as  its  datum,  Consciousness 
without  this  or  that  particular  Jbrm  ia  possible ;  but  con- 
sciousness without  contents  is  imiwssiblo. 

Tho  eolo  truth  which  transcends  experienco  by  underlyi 

it,  iathus  the  persiatenoe  of  Force.    This  being  tho  bads  of' 

I  periencc,  must  be  the  basis  of  any  scientific  organization  of  i 

I  ptMienccs.     To  thia  an  ultimate  analysis  brings  ua  down 

DO  this  a  rational  synthesis  mast  build  up. 


ran. 
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CHAPTER  Vn. 


THE   PERSISTENCE  OF   RELATIONS  AMONG  FORGEB. 


§  03.  The  first  deduction  to  be  drawn  frnm  f,|^^  ultiiFf^^^^-^ 
universal  truth  that  forca.. ^persists,  is  that  the  r9- 
Uf.inna  a-TYinng  fr>T*Poa  T^^'^^'  Supposing  a  given  mani- 
festation of  force,  under  a  given  form  and  given  condi- 
tions,  bo  either  preceded  by  or  succeeded  by  some  other 
manifestation,  it  must,  in  all  cases  where  the  form  and 
conditions  aro  the  same,  be  preceded  by  or  succeeded  by 
such  other  manifestation.  TWy  f\.n^/>e>i^i\oi\h  ynodo  of  the 
Unknowable  must  haye  an  jpyyiTmliln  nnriTifi-^'^;^!;^,  quantitative 
^nd  qualitative,  with  that  mode  of  tb^  IfJnlniftwable  which 
wp  call  its  consequj 

For  tosay  oinerwiso  is  to  deny  the  persistence  of  force. 
K  in  any  two  cases  there  is  exact  likeness  not  only  between 
those  most  conspicuous  antecedents  which  we  distinguish 
as  the  causes,  but  also  between  those  accompanying  antece- 
dents which  wo  call  the  conditions,  we  cannot  affirm  that 
tho  effects  will  differ,  without  affirming  either  that  some 
force  has  come  into  existence  or  that  some  force  has  ceased 
to  exist.  If  tho  cooperative  forces  in  the  one  case  aro 
equal  to  those  in  the  other,  each  to  each,  in  distribution  and 
amount ;  then  it  is  impossible  to  conceive  the  product  of 
their  joint  action  in  the  one  case  as  unlike  that  in  tho  other, 
without  conceiving  one  or  more  of  the  forces  to  have  in- 
creased or  diminished  in  quantity ;  and  this  is  conc(9ving 
that  force  is  not  persistent. 
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To  impress  tliD  truth  hero  cnuBciatcd  under  its  i 
abstract  rorm,  eomo  UlDstratioiLs  will  bo  desirable. 


§  6-i.  Let  two  eqnal  bnllcts  be  projected  viith  equal 
forces ;  tbeo,  in  equal  times,  equaJ  distances  most  be  tra- 
velled by  them.  The  assertion  that  one  of  them  will  describe 
an  assigned  space  sooner  than  the  other,  though  their 
initial  momenta  were  aliko  and  thoy  have  been  equally 
resisted  (for  if  they  are  unequally  resisted  the  antecedents 
differ)  is  an  assertion  that  cqnol  quantities  of  force  hayo  not 
done  eqnal  amonnta  of  work;  and  this  cannot  be  thought  with- 
out thinking  tliat  some  force  has  disappeared  into  nothing  or 
arisen  out  of  nothing.  Assume,  further,  that  during 

its  flight,  one  of  them  has  been  drawn  by  the  Earth  a  certain 
number  of  inches  out  of  its  onginal  lino  of  movement ;  then 
tho  other,  which  has  moved  the  same  distance  in  the  same 
time,  must  havo  fallen  just  as  far  towards  tho  Earth. 
No  other  result  can  bo  imagined  without  imagining 
that  equal  attr^ictiona  acting  for  equal  times,  havo  pro- 
duced nnoqnal  eBecta;  which  involves  tho  inconceivable 
proposition  that  somo  action  has  been  created  or  anni- 
hilated. Again,  one  of  tho  bullets  having  pene- 
trated tho  target  to  a  certain  depth,  penetration  by 
the  other  bullet  to  a  smaller  depth,  unless  caused  by 
altered  shape  of  tho  bullet  or  greater  local  density  in  the 
target,  cannot  bo  mentally  represeutod.  Such  a  modifica^ 
tion  of  tho  conseqacnta  without  modtHcation  of  the  ante- 
cedents, is  thinkablo  only  through  the  impossible  tlioaght 
that  something  has  become  nothing  or  nothing  has  become 
Eomothing. 

It  is  thus  not  with  sequences  only,  but  also  witii  simul- 
taneous  changes  and  permanent  co-oxistencea.  Given 
charges  of  powder  aliko  in  quantity  and  quality,  fired  from 
barrels  of  the  same  structure,  and  propelling  bullets  of 
equm  weights,  eixcs,  and  forms,  similarly  rammed  down} 
and  it  is  a  necessary  inference  that  tho  concomitant  a 
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wIucIl  make  np  the  explosion^  will  bear  to  one  another  like 
relations  of  quantityand  quality  in  the  two  cases.  The  pro- 
portions among  the  different  products  of  combustion  will  bo 
equaL  The  sereral  amounts  of  force  taken  up  in  giving 
momentum  to  the  bullet^  heat  to  the  gases^  and  sound  on 
their  escape^  will  preserve  the  same  ratios.  The  quantities 
of  light  and  smoke  in  the  one  case  will  be  what  they  are  in 
the  other;  and  the  two  recoils  will  be  alike.  For  no  dif- 
ference of  proportion,  or  no  difference  of  relation,  among  these 
concurrent  phenomena  can  be  imagined  as  arising,  without 
imagining  sucb  difference  of  proportion  or  relation  as  arising 
uncaused — as  arising  by  the  creation  or  annihilation  of 
force. 

That  which  here  holds  between  two  cases  must  hold 
among  any  number  of  cases;  and  that  whicb  here  holds 
between  antecedents  and  consequents  that  are  comparatively 
simple,  must  hold  However  involved  the  antecedents  become 
and  however  involved  the  consequents  become. 

§  65.  Thus  what  we  call  uniformiiy  of  law,  resolvable  as 
we  find  it  into  the  persistence  of  relations  among  forces,  is 
an  immediate  corollary  from  the  persistence  of  force.  The 
general  conclusion  that  there  exist  constant  connexions 
among  phenomena,  ordinarily  regarded  as  an  inductive 
conclusion  only,  is  really  a  conclusion  deducible  from  the 
ultimate  datum  of  consciousness.  Though,  in  saying  this,  wo 
seem  to  be  illegitimately  inferring  that  what  is  true  of 
the  ego  is  also  true  of  the  non-ego  ;  yet  here  this  inference  is 
legitimate.  For  that  which  wo  thus  predicate  as  holding  in 
common  of  ego  and  nort^ego,  is  that  which  they  have  in 
common  as  being  both  existences.  The  assertion  of  an  exist- 
ence beyond  consciousness,  is  itself  an  assertion  that  there  is 
something  beyond  consciousness  which  persists ;  for  persist- 
ence is  nothing  more  than  continued  existence,  and  existence 
cannot  bo  thought  of  as  other  than  continued.  And  we 
cannot  asj»rt  persistence  of  this  something  beyond  conscious- 
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ness^  lYiihoat  asserting  that  the  relations  among  its  mani- 
festations are  persistent. 

That  uniformity  of  law  thus  follows  inevitably  from  the 
persistence  offeree^  will  become  more  and  more  clear  as  we 
advance.  The  next  chapter  will  indirectly  supply  abundant 
illustrations  of  iU 


CHAPTER  Vm. 

THE   TRANSFORMATION   AND   EQUIVALENCE   OF   FORCES. 

§  66.  When^  to  the  unaided  senses^  Science  began  to  add 
Bupplementary  senses  in  the  sliape  of  measuring  instruments, 
men  began  to  perceiye  yarious  phenomena  which  eyes  and 
fingers  could  not  distinguish.  Of  known  forms  of  force, 
minuter  manifestations  became  appreciable;  and  forms  of 
force  before  unknown  were  rendered  cognizable  and  measure- 
able.  Where  forces  had  apparently  ended  in  nothing,  and 
had  been  carelessly  supposed  to  have  actually  done  so,  instru- 
mental observation  proved  that  effects  had  in  every  instance 
been  produced  :  the  forces  reappearing  in  new  shapes. 
Hence  there  has  at  length  arisen  the  inquiry  whether  the 
force  displayed  in  each  surroimding  change,  does  not  in  the 
act  of  expenditure  imdergo  metamorphosis  into  an  equivalent 
amount  of  some  other  force  or  forces.  And  to  this  inquiry 
experiment  is  giving  an  affirmative  answer,  which  becomes 
daily  more  decisive.  Meyer,  Joule,  Grove  and  Helmholtz 
are  more  than  any  others  to  be  credited  with  the  clear  enimci- 
ation  of  this  doctrine.  Let  us  glance  at  the  evidence  on 
which  it  rests. 

JdCotion,  wherevar  wg  oati  dire^tjly  |;n^^  it§  genes^,  we^fiod      ,   '^ 
to  pre-exist  as  some  other  mode  of  force..    Our  own  yolun-     '^ 
tary    acts    have    always    certain    sensations    of   muscular 
tension  as  their  antecedents.     When,  as  in  letting  fall  Jl^- 
laxed  limb,  we  ar%  conscious  of  a  bodily  movement  requiring 
no  effort,  the  explanation  is  that  the  effort  was  exerted  in 
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raising  the  limb  to  the  position  whence  it  fell.^  In  this  ca«e. 
OS  in  the  case  of  ai 


the  force  accumulated  hj 
to  the  force  j)reviously    expended 
tion...  Conversely,  Motion  that  is  arrested  produces, 

under  different  circumstances,  heat,  electricity,  magnetism, 
light.  From  the  warming  of  the  hands  by  rubbing  them 
together,  up  to  the  ignition  of  a  railway-brake  by.  intense 
friction — from  the  lighting  of  detonating  powder  by  percus- 
sion, up  to  the  setting  on  fire  a  block  of  wood  by  a  few  blows 
from  a  steam-hammer ;  we  have  abundant  instances  in  which 
heat  arises  as  Motion  ceases.    I^  is  imiform^Jomod,  that  the 

heat^gtenficatfid  ifl  ffnnnt  in  prnniiltiMi  iwi'tTm  MnJlQH  Hhm^""* 
great ;  and  that  to  diminish  the  arrest  of  motion,  by  di- 
minishing the  friction,  is  to  diminish  the  quantity  of  heat 
evolved.  The  production  of  electricity  by  Motion  is  illus- 
trated equally  in  the  boy's  experiment  with  rubbed  sealing- 
wax,  in  the  common  electrical  machine,  and  in  the  apparatus 
for  exciting  electricity  by  the  escape  of  steam.  Wherever 
there  is  friction  between  heterogeneous  bodies,  electrical  dis- 
turbance is  one  of  the  consequences.  •  Magnetism  may  result 
from  Motion  either  immediately,  as*  through  percussion  on 
iron,  or  mediately  as  through  electric  currents  previously 
generated  by  Motion.  And  similarly,  Motion  may  create 
light;  either  directly,  as  in  the  minute  incandescent  frag- 
ments struck  off  by  violent  collisions,  or  indirectly,  as 
through  the  electric  spark.  "  Lastly,  Motion  may  bg^gaiji 
reproduced  by  the  forces  which  Tiave  emanated  from  Motion  ; 
thus,  the  divergence  of  the  electrometer, Tiie  revolution  of 
the  electrical  wheel,  the  deflection  of  the  magnetic  needle, 
are,  when  resulting  from  frictional  electricity,  palpable  move- 
ments reproduced  by  the  intermediate  modes  of  force,  which 
hMK)  themselves  been  originated  by  motion." 

^Phat  mode  of  force  which  we  distinguish  as  Heat,  is  now 
generally  regarded  by  physicists  as  molecular  motion — not 
motion  as  displayed  in  the  changed  relations  of  sensible 
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masBes  to  each  other,  but  as  occurring  among  the  units  of 
which  such  sensible  masses  consist.  If  we  cease  to  think  of 
Heat  as  that  particular  sensation  giyen  to  us  by  bodies  in 
oertain  conditions^  and  consider  the  phenomena  otherwise 
presented  hf  these  bodies,  we  find  that  motion,  either  in 
them  or  in  surrounding  bodies,  or  in  both,  is  all  that 
we  have  evidence  of.  With  one  or  two  exceptions  which  are 
obstacles  to  every  theory  of  Heat,  heated  bodies  expand ;  and 
expansion  can  be  interpreted  only  as  a  movement  of  the  units 
of  a  mass  in  relation  to  each  other.  That  so-called  radia- 
tion through  which  anything  of  higher  temperature  than 
things  around  it,  communicates  Heat  to  them,  is  clearly  a 
species  of  motion.  Moreover,  the  evidence  afforded  by  the 
thermometer  that  Heat  thus  difiuses  itself,  is  simply  a  move- 
ment caused  in  the  mercurial  colimm.  And  that  the  molecular 
motion  which  we  call  Heat,  may  be  transformed  into  visible 
motion,  familiar  proof  is  given  by  the  steam-engine;  in 
which  **  the  piston  and  all  its  concomitant  masses  of  matter 
are  moved  by  the  molectdar  dilatation  of  the  vapour  of 
^^-ater."  Where  Heat  is  absorbed  without  apparent 

result,  modem  inquiries  show  that  decided  though  unob- 
trusive changes  are  produced :  as  on  glass,  the  molecxdar 
state  of  which  is  so  far  changed  by  heat,  that  a  polarized  ray 
of  light  passing  through  it  becomes  visible,  which  it  does  not 
do  when  the  glass  is  cold ;  or  as  on  polished  metallic  surfaces, 
which  are  so  far  changed  in  structure  by  thermal  radiations 
from  objects  very  close  to  them,  as  to  retain  permanent  im- 
pressions of  such  objects.  The  transformation  of  Heat  into 
electricity,  occurs  when  dissimilar  metals  touching  each  other 
are  heated  at  the  point  of  contact :  electric  currents  being  so 
induced.  Solid,  incombustible  matter  introduced  into  heated 
gas,  as  lime  into  the  oxy-hydrogen  flame,  becomes  incande- 
scent ;  and  so  exhibits  the  conversion  of  Heat  into  liflht. 
The  production  of  magnetism  by  Heat,  if  it  cannot  be  pro^H. 
to  take  place  directly,  may  be  proved  to  take  place  indirectly 
through  the  medium  of  electricity.    And  through  the  same 
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medium  may  be  establislied  tlie  conelation  of  Heat  and 
chemical  aflBiiity— a  corrclatioQ  which  is  indeed  implied  by 
the  marked  inSuence  that  Heat  exercises  on  chemical  com- 
position  and  dccompositiDn. 

The  transformations  of  Electricity  into  other  modoa  of 
fopco,  arc  still  more  clearly  demonstrable.  Produced  by  the 
motion  of  heterogeneous  bodies  in  contact,  Electricity,  through 
attractions  and  repulsions,  will  immediately  reproduce  motion 
in  neighbouring  bodies.  Now  a  current  of  Electricity  gener- 
ates magnetism  in  a  bar  of  soft  iron ;  and  now  the  rotation 
of  a  permanent  magnet  generates  currents  of  Electricity. 
Here  wo  have  a  battery  in  which  from  the  play  of  chemienl 
affinities  on  electric  current  results ;  and  there,  in  the 
adjacent  cell,  we  have  an  electric  current  effecting  chemical 
decompasItioQ.  In  the  conducting  wire  we  witness  the 
transformation  of  Electricity  into  heat;  while  in  electric 
sparks  and  in  the  voltuio  arc  wo  sec  light  produced.  Atomic 
arrangement,  too,  is  changed  by  Electricity:  as  instance 
•  the  transfer  of  matter  from  polo  to  pole  of  a  battery ;  the 
fractures  caused  by  the  disruptive  discharge ;  the  formation 
of  crystals  under  the  influence  of  electric  currents.  An^i 
whether,  conversely,  Electricity  be  or  bo  not  directly  gent 
nted  by  re-arrangcmont  of  the  atoms  of  matter,  it  is  nt 
rate  indirectly  so  generated  through  the  intermediation  of" 
magnetism. 

How  from  Magnetism  the  other  physical  forces  result, 
must  be  next  briefiy  noted — briefly,  because  In  each  succes- 
sive  case  the  itlustrations  become  in  great  part  the  obverse 
forms  of  those  beforo  given.  That  Magnetism  produces 
motion  is  the  ordinary  evidence  we  have  of  its  existence.  In 
the  magneto- electric  machine  we  see  a  rotating  magnet 
evolving  electricity.  And  the  electricity  so  o\-olved  may 
immediately  after  exhibit  itself  as  heat,  light,  or  chemical 
aJKty.  Foraday's  discovery  of  the  effect  of  Magnetism  on 
polarized  light,  as  well  as  the  discovery  that  change  of  mag. 
netio  state  is  accompanied  by  heat,  point  to  further  like 
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~  istly,  Tarious  experiments  stow  that  tho  mag- 
s«tizatton  of  a  body  alters  its  internal  atructuro  ;  and  that 
conversely,  the  alteration  of  its  internal  structure,  as  by 
meclianical  elrain,  alters  its  magnetic  condition. 

Improbable  as  it  soemed,  it  ia  now  proved  that  from  Light 
also  may  proceed  the  like  variety  of  agencies.  The  solar  rays 
change  tho  atomic  arrangements  of  particular  crystals. 
Certain  mixed  gases,  which  do  not  otherwise  combine,  com- 
bine in  the  euashiiie.  In  soma  compounds  Light  pro- 
duces decomposition.  Since  the  iuquii-ies  of  photographers 
have  drawn  attention  to  the  subject,  it  has  been  shown  that 
"a  vast  number  of  substances,  both  elementary  and  com- 
pound, arc  notably  affected  by  this  agent,  even  those  ap- 
parently the  most  unalterable  in  character,  such  as  metals." 
And  when  a  daguerreotype  plate  is  connected  with  a  proper 
apparatus  "we  get  chemical  action  on  the  plate,  electricity 
circulating  through  the  wires,  magnetism  in  the  coil,  heat  in 
the  helix,  and  motion  in  tho  needles." 

The  geneais  of  all  other  modes  of  force  from  Chemical 
Action,  scarcely  needs  pointing  out.  The  ordinary  accom- 
paniment of  chemical  combination  is  heat ;  and  when  the 
nfiinities  are  intense,  light  also  is,  under  fit  conditions,  pro- 
duced. Chemical  changes  involving  alteration  of  bulk,  causa 
motion,  both  in  the  combining  elements  and  in  adjacent 
masses  of  matter :  witness  tho  propulsion  of  a  bullet  by  tlio 
explosion  of  gun-powder.  In  tho  galvanic  battery  we 
electricity  resulting  from  chemical  composition  and  dccoto^, 
position.  Whfle  through  tho  medium  of  this  cloctrioityjj 
Chemical  Action  produces  magnetism. 

These  facts,  the  larger  part  of  whicli  are  culled  from  Mr. 
GrWfeM  VOi^  on  "  The  Correktion  of  Physical  Forces,"  show^ 
jw^t  each  form  is  trjnsfcpMfeki-dkseUjL.M  "l^usctl^ 
int^jiijUjtheiB.      Ia~c]LPi^chtt^lg?  Force.  .■ftadcrgoM_m6f' 
mnrphnaia  ;  and.  ji'om  the  new  form  orJoiifni  it  os^umca. 
imtMw^P^^tly  rpjiiilf.  cJiliPr  tba-prcYiQus  one  or  jiny  of 
(""fiifc  in  rri^'°"  "-""♦y  nf  p"^"  nnfi  pffBi|[?Tifl<.ion.    It 
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further  1:i«Qotning  manifest  that  the  physical  forces  Btand  not 
simply  in  (jualitative  correlations  with  each  other,  but  also  in 
quantitative  correlations.  Besides  proving  that  ono  mode  *f 
force  may  he  transformed  into  anotlier   mode,  i 

iiitojBipwptaaf  nfhrn  nlwityi  arJt^  Ordinarily  it  is  in- 
dued difficultto  show  this  ;  since  it  mostly  happens  that  th« 
tranflformation  of  any  force  is  not  into  some  one  of  the  rest 
but  into  several  of  thcra  :  the  proportions  being  determined 
by  the  ever-varying  conditions.  But  in  certain  cases,  poai- 
tivo  Tosnlta  have  been  reached.  Mr.  Joule  has  aecortained 
that  the  fall  of  773  lbs.  through  ono  foot,  will  raise  the 
temperature  of  a  pound  of  water  one  degree  of  Fahrenheit. 
The  inveatigations  of  Dulong,  Petit  and  Neumann,  have 
proved  a  relation  in  amount  between  the  affinities  of  eoml 
ing  bodies  and  the  beat  evolved  during  their  combination, 
tween  chemical  action  and  voltaic  electricity,  a  quantital 
connexion  Itaa  also  been  established  :  Faraday's  expcrim< 
implying  that  n  specific  measure  of  electricity  is  disenj 
by  a  given  measure  of  chemical  action.  The  well-determi 
relations  between  the  quantities  of  heat  generated  and  water 
turned  Into  steam,  or  still  better  the  known  expansion  pro- 
duced in  steam  by  each  additional  degree  of  heat,  may  bo 
cited  in  further  evidence.  "flTienco  it  is  no  longer  doubted 
that  among  the  several  forms  which  force  assumes,  the 
quantitative  relations  are  fixed.  JEbft-jignclnaion  tacitly 
^ji^uvi  nn  i>y  phyHiyittfWj  is,  not  Only  that  the  physical  forces 
tmilorgp  mtrfnmnrphoafM.  but  that  a  certain  amount  of  each  ig 
,th7  if7n?trnt,  fqiiir''''^*^  ^f  ^^^^am  Hwinnnta  of  the  others. 


§  67.  Everywhcro  thi-ooghont  the  Cosmos  this  truth  ma.st 
invariably  hold.  Every -successivo  _jclian go,  cit_grQap_of 
eluuiges,  going  on  in  it,  must  bo  due  to  fojtes  nffilial 
tho  like  or  unlike  fercea  previously  esisting ;  while  from 
forces  exhibited  in  such  chuige  or  oli»ng(«  m^-lwilermra 
others  more  or  less  transfoj^ied.     And  besides  reco^niziEjf 
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ibis  necessary  linking  of  tlie  forces  at  any  time  manifested, 
witli  those  preceding  and  succeeding  them,  wo  must 
recognize  the  amounts  of  these  forces  as  determinate— -as 
nocessarily  producing  such  and  such  quantities  of  results, 
and  as  necessarily  limited  to  thoso  quantities. 

That  unification  of  knowledge  which  is  the  business  of 
Philosophy,  is  but  little  furthered  by  the  establishment  of 
this  truth  under  its  general  form.  We  must  trace  it  out 
under  its  leading  special  forms.  Changes,  and  the  accom<r 
panying  transformations  of  forces,  are  everywhere  in  pro- 
gress, from  the  movements  of  stars  to  the  currents  of  our 
thoughts;  and  to  comprehend,  in  any  adequate  way,  the 
meaning  of  the  great  fact  that  forces,  unceasingly  metamor- 
phosed, are  nowhere  increased  or  decreased,  it  is  requisite 
for  us  to  contemplate  the  yarious  orders  of  changes  going  on 
around,  for  the  purpose  of  ascertaining  whence  arise  the 
forces  they  imply  and  what  becomes  of  these  forces.  Of 
course  if  answerable  at  all,  these  questions  can  be  answered 
only  in  the  rudest  way.  We  cannot  hope  to  establish 
equivalence  among  the  successive  manifestations  of  force. 
The  most  we  can  hope  is  to  establish  a  qualitative  correla- 
tion that  it  is  indefinitely  quantitative — quantitative  to  the 
extent  of  involving  something  like  a  due  proportion  between 
causes  and  effects. 

Let  us,  with  the  view  of  trying  to  do  this,  .consider  in 
succession  the  several  classes  of  phenomena  which  the  several 
concrete  sciences  deal  with. 

§  fifl    THa  gTif^rv>i1flTiffl  nf  f.lingft  fiff^f^a  which   onr    RnW 

System  displays,  belong  to  a  r"°t^.^TTlifi]l  Tff>  ^^^  ^f^YOrilfr^** 
anything  but  inferential  knowledge ;  and  at  present  we  cannot 
1)0  said  to^ve  even  this.  Numerous  and  strong  as  are  the 
reasons  for  believing  the  Nebular  TTypnfVif>ai'g^  wq  naTiTinf,  y^f. 
regard  it  as  more  than  an  hypothesis.  I&  however, .we ^. 
assume,  that  Jhejaatter  composing  the  Solar  Syatj^m  OQ.C0 
existed  in  a  diffused  state^  we  have,  in  the  gravitation  of  its 
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parts,- a- force  adequate  to  prodaco  tho  motions 

OD. 

Masses  of  precipitated  nebulons  matter,  moving  toi 
tlieir  common  centre  of  gravity  throiigli  the  resisting  medii 
from  ivliicli  thoy  wero  precipitated,  will  inevitably  caa9» 
general  i-otation,  increasing  iu  rapidity  as  the  concentration 
progresses.  So  far  as  tho  cridonco  carries  as,  we  perceive 
soma  quantitative  relation  between  tlio  motions  so  generated 
and  the  gravitotive  forces  expended  in  generating  them. 
The  planets  formed  from  that  matterwluch  has  travelled  tho 
shortest  distance  towards  tho  common  centre  of  gravity, 
have  the  smallest  velocities.  Doubtless  tliis  is  explicable  on 
tho  teleological  hypothoai.'i  j  since  it  ia  a  condition  to  equi- 
librium. Bat  without  insisting  that  tbia  ia  beside  tho  qaes- 
tion,  it  will  suffice  to  point  out  that  the  liko  cannot  be 
of  tho  planetary  rotations.  No  such  final  ciinse  ca 
assigned  for  the  rapid  axial  movement  of  Jupiter  and  Satui 
op  the  slow  axial  movement  of  Mercury.  If,  however,  in 
pursuance  of  the  doctrine  of  transformation,  wo  look  fop  the 
antecedents  of  these  gyrations  which  all  planets  exhibit,  tlio 
nebular  hypothesis  furnishes  us  with  antecedents  which  bear 
manifest  quantitative  relations  to  the  motions  displayed. 
For  the  planeta  that  turn  on  their  axes  with  extreme 
rapidity,  are  those  having  great  masses  and  largo  orbits — 
those,  that  is,  of  which  tho  once  diffused  elements  moved  to 
their  centres  of  gi-avity  tirough  immense  spaces,  and  so 
acquired  high  velocities.  While,  conversely,  the  planets 
which  rotate  with  tho  Emallest  velocities,  are  those  formed 
out  of  tho  smallest  nebulous  rings — a  relation  still  better 
shown  by  satcUitca. 

"  But  what,"  it  may  bQ.asked,  "  has  in  such  case  becotnn 
of  an  thai  jQotion  wliieh  broogLt  about,  the  aggregation  ot 
this  diffused  matter  into  solid  bodies  ?  "  The  answer  ja  that 
it  h&a  been  radiated  in  the  form  of  heat  andJigUt ;  *nd  this 
answer  the  evidence,  so  far  as  it  goes,  confirms.  Geologists 
conclude  that  the  heat  of  the  Earth's  still  molten  nncleua  ii 
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but  a  remnant  of  the  heat  which  once  made  molten  the 
entire  Earth.  The  mountainous  surfaces  of  the  Moon  and 
of  Yenns  (which  alone  are  near  enough  to  be  scrutinized), 
indicating,  as  they  do,  crusts  that  have,  like  our  own,  been 
cormgated  by  contraction,  imply  that  these  bodies  too  have 
undergone  refirigeration.  Lastly,  we  haye  in  the  Sun  a  still- 
continued  production  of  this  heat  and  light,  which  must 
result  firom  the  arrest  of  diffused  matter  moving  towards  a 
common  centre  of  gravity.  Here  also,  as  before,  a 

quantitative  relation  is  traceable.  Among  the  bodies  which 
make  up  the  Solar  System,  those  containing  comparatively 
smaQ  amounts  of  matter  whose  centripetal  motion  has  been 
destroyed,  have  already  lost  nearly  all  the  produced  heat :  a 
result  which  their  relatively  larger  surfaces  have  facilitated. 
But  the  Sun,  a  thousand  times  as  great  in  mass  as  the 
largest  planet,  and  having  therefore  to  give  off  an  enormously 
greater  quantity  of  heat  and  light  due  to  arrest  of  moving 
matter,  is  still  radiating  with  great  intensity. 

§  69.  \f  ly^  pquim  thft  rr [^'"  ^^  ^^9^ft  fftfCft*^  Trhl^JLj'flV^ 
wrought  the  surface  of  our  planet^intq  its  present  shape,  we 
find  th^  traceable  to  the  primordial  source  Jast  assignecn 
Assuming  the  solar  system  toliave  arisen  as  above  supposed, 
then  geologic  changes  are  either  direct  or  indirect  results 
of  the  unexpended  heat  caused  by  nebular  condensation. 
These  changes  are  commonly  divided  into  igneous  and 
aqueous — heads  under  which  we  may  most  convdniently 
consider  them. 

All  those  periodic  disturbanees  which  we  call  earthquakes, 
aU  those  elevations  and  subsidences  «rhich  they  severaUy 
produce,  all  those  accumulated  effects  of  many  such  eleva- 
tions and  subsidences  exhibited  in  ocean-basins,  islands,  con- 
tinents, table-lands,  mountain-chains,  and  all  those  forma- 
tions which  are  distinguished  as  volcanic,  geologists  now 
regard  as  modifications  of  the  Earth's  cmst  produced  by  the 
■till-molten  matter  occupying  its  interior.     However  unten- 
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Able  may  bo  tho  details  of  51.  Elio  de  Beaumont's  theory, 
thero  is  good  reason  to  accept  tho  general  proposition  that 
the  disruptions  and  variations  of  level  wliich  take  placo  at  ' 
intervals  on  tho  terreetrial  surface,  aro  duo  to  tlie  progi 

collapse  of  the  Earth's  solid  envelope  upon  its  cooling  t 

controcting  nucleus.  Even  supposing  that  volcanic  enii><  -  ' 
tiona,  extrusions  of  igneous  rock,  and  upheaved  mountain- 
chains,  could  bo  otherwise  satisfactorily  accounted  for,  vhich 
they  cannot ;  it  would  bo  imposaiblo  otherwise  to  account  for 
thoso  wide-spread  elevations  and  depressions  whence  conti- 
nents and  oceans  result.  The  conclusioa  to  be  drawn  is, 
then,  that  the  forces  displayed  in  these  so-called  igu^us 
changes,  aro  derived  positively  or  ncgalivcly  from  the  iisfis- 
pendcd  heat  of  tho  Earth's  interior.  Such  phenomena  as  tbo 
fusion  or  agglutination  of  sedimentary  deposits,  the  wanning 
of  springs,  the  sublimation  of  metals  into  the  fissures  where 
we  find  them  as  ores,  may  be  regarded  as  4iQsillx&.resQlf«  of 
this  residuary  heat ;  while  fractures  of  strata  and  alterations 
of  lovel  are  its  negative  results,  since  they  ensue  on  its  escape. 
The  original  cause  of  all  these  efiecta  is  still,  however,  as  it 
has  been  from  tho  first,  the  gravitating  movement  of  the 
Earth's  matter  towards  tho  Earth's  centre ;  Boeing  that  to 
this  is  duo  both  the  internal  heat  itself  and  tho  collapse 
which  tokos  pbce  as  it  is  radiated  into  space. 

When  we  inquire  under  what  forms  previously  existed  the 
forco  which  vrorks  out  the  geological  changes  classed  as 
aqueous,  tho  answer  is  less  obvious.  The  eiTects  of  rain,  of 
rivers,  of  winds,  of  waves,  of  marine  currents,  do  not  mani- 
festly proceed  from  one  general  source.  Analysis,  nc\'erthe- 
less,  proves  to  us  that  they  have  a  common  genesis.  If  we 
ask, — "Whence  comes  the  power  of  the  river- current,  bearing 
sediment  down  to  the  sea  ?  the  reply  is, — The  gravitation  of 
water  throughout  the  tract  which  this  river  drains.  If  wo 
ask, — How  came  tho  water  to  bo  dispersed  over  this  tract  ?  tho 
reply  is, — It  fell  in  the  shape  of  min.  Kwoask, — Howcame 
the  rain  to  be  in  that  position  whence  it  fell  ?    the  reply  ti^ 
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'O- The  Tapour  from  wUdi  it  was  condensed  was  drifted  there 
by  the  winds.  If  we  ask, — How  came  tlds  vapour  to  be  at 
that  elevation  t  the  reply  is, — ^It  was  raised  by  evaporation. 
And  if  we  ask, — ^What  force  thus  raised  it  P  the  reply  is, — 
The  son's  heat.  Just  that  amount  of  gravitative  force  which 
the  sun's  heat  overcame  in  raising  the  atoms  of  water,  is 
given  out  again  in  the  fall  of  those  atoms  to  the  same  leveL 
Hence  the  denudations  effected  by  rain  and  rivers,  during 
the  descent  of  this  condensed  vapour  to  the  level  of  the  sea, 
are  indirectly  due  to  the  sun's  heat.  Similarly  with  the 
winds  that  transport  the  vapours  hither  and  thither.  Con- 
sequent as  atmospheric  currents  are  on  differences  of  tempera* 
ture  (either  general,  as  between  the  equatorial  and  polar 
regions,  or  special  as  between  tracts  of  the  Earth's  surface  of 
unlike  physical  characters)  all  such  currents  are  due  to  that 
source  from  which  the  varying  quantities  of  heat  proceed. 
And  if  the  winds  thud  originate,  so  too  do  the  waves  raised 
by  them  on  the  sea's  surfsu^.  Whence  it  follows  that  what- 
ever changes  waves  produce — the  wearing  away  of  shores, 
the  breaking  down  of  rocks  into  shingle,  sand,  and  mud — 
are  also  traceable  to  the  solar  rays  as  their  primary  cause. 
The  same  may  be  said  of  ocean-currents.  Oenerated  as  the 
larger  ones  are  by  the  excess  of  heat  which  the  ocean  in 
tropical  cHmates  continually  acquires  from  the  Sun;  and 
generated  as  the  smaller  ones  are  by  minor  local  differences 
in  the  quantities  of  solar  heat  absorbed ;  it  follows  that  the 
distribution  of  sediment  and  other  geological  processes  which 
these  marine  currents  effect,  are  affiliable  upon  the  force 
which  the  sun  radiates.  The  only  aqueous  agency  otherwise 
originating  is  that  of  the  tides — an  agency  which,  equally  with 
the  others,  is  traceable  to  unexpended  astronomical  motion. 

Bnt  mftkiTis  allowannfi  for  the  cbftT?gQ9  which,this.  worjas^.we 

reach  the  conclusion  that  the  slow  .wearing  down  of  coiUi- 
nents  and  gra35il  Ming~iy>o^  seas,  by  rain,  rivflnujginds^ 
waves,  and  o<>e«m^8tr^i98j^  are,  t^^  of  sola? 

heat. 
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TIuiB  the  inference  forced  on  na  l^  the  doctruto  of  t 
formation,  that  the  forces  which  have  moulded  and 
moalded  the  Earth's  cmat  most  havo  pro-esisted  under 
other  ehapo,  prcaenta  no  difficulty  if  nebular  genesis 
granted ;  since  this  pre-supposes  certain  forces  that  are 
adequate  to  the  results,  and  cannot  bo  expended  without 
ducing  the  results.  Wo  see  that  while  the  goological  chaugei^ 
classed  as  igneous,  ariso  from  the  still-progressing  motion  of 
the  Earth's  substanco  to  its  centre  of  gravity;  the  antagonistic 
change's  classed  as  aqueous,  arise  irom  the  still-progressing 
motion  of  tho  Sun's  substance  towards  ita  centre  of  gravity— 
a  motion  which,  transfonucd  into  beat  and  radiated  to  us,  u 
here  ro-transformod,  diroctly  into  motions  of  the 
liquid  matters  on  the  Earth's  aurfuoe,  and  indirectly 
motions  of  the  solid  matters. 


gaseous  ani)^^^ 
irectly  iidj^^^f 

ins,  Tcgetal.^^l 
I  deduction  ^^M 

.  meet  with    ^^ 


I  70.  That  the  fu^t^ea  exhibited  iu  vital  actions,  vegetal 
aod  animal,  ara  similarly  derived,  is  so  ob^'ious  a  deduction 
from  the  facta  of  organic  chemistry,  that  it  will  meet  with 
ready  acceptanco  from  readers  acquainted  with  these  facts. 
Iivt  us  uotu  lirat  tlio  physiological  generalizations ;  and  then 
tho  gonvraliza  lions  which  they  necessitate. 

PloDt-lil'e  is  all  directly  or  indirectly  dependant  QaJJt&_ 
heat  and  light  of  tho  sou — directly  dependant  i&  the  im- 
mense mnjiirity  of  plants,  and  indirectly  dependant  in  plants 
whioh,  OS  tho  fungi,  tlourlsh  in  tho  dark :  since  these,  growing 
lis  they  do  at  tho  expense  of  decaying  organic  matter,  modi- 
ut«ly  draw  their  forces  from  tho  same  original  source.  Each 
plant  owes  tho  carbon  and  hydrogen  of  which  it  mainly  con- 
Hists,  to  the  carbonic  acid  and  water  contained  in  the  surround- 
ing uir  and  earth.  Tho  carbonic  acid  and  water  must,  how- 
ever, bo  decomposed  before  their  carbon  and  hydrogen  can 
Ix)  awimilatod.  To  overcomo  the  powerful  affinities  which 
hold  their  elements  together,  requires  tho  eipehdlture  of 
force;  mid  lhi4  force  is  supplied  by  the  Sun.  In  what 
mnnncr  tho  decomposition  is  oiTccled  wo  do  not  know.     But 
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we  know  that  when,  tinder  fit  conditionB,  plants  are  exposed 
(0  the  Son's  raysy  they  gire  off  oxygen  and  accumulate  carbon 
and  hydrogen.  In  darkness  this  process  ceases.  It  ceases 
too  when  the  quantities  of  light  and  heat  receiTed  are  greatly 
reduced,  as  in  winter.  Conversely^  it  is  active  when  the  light 
and  lieat  are  greats  as  in  sununer.  And  the  like  relation  is 
seen  in  the  fact  that  while  plant-life  is  luxuriant  in  the 
tropicSy  it  diminishes  in  temperate  regions,  and  disappears  as 
we  approach  the  poles.  Thus  the  irresistible  inference  lb, 
that  the  forces  by  which  plants  abstract  the  materials  of  their 
tissues  from  surrounding  inorganic  compounds— the  forces  by 
whicb  they  grow  and  carry  on  their  functions,  are  forces  that 
previously  existed  as  solar  radiations. 

That  animal  life  is  immediately  or  mediately  dependant  on 
vegetal  life  is  a  familiar  truth ;  and  that,  in  the  main,  the 
processes  of  animal  life  are  opposite  to  those  of  vegetal  life  isa 
truth  long  current  among  men  of  science.  Chemically  con- 
sideredi  veget^iife  is  chiefly  a  process  ..of  do-o^dation,  and 
animal  life  cUefly  a  process,  of  oxidation :  chiefly,  we  must 
say,  because  in  so  far  as  plants  are  expenders  of  foree  for  the 
purposes  of  organization,  they  are  oxidizers  (as  is  shown  by 
the  exhalation  of  carbonic  acid  during  the  night) ;  and  ani- 
mals, in  some  of  their  minor  processes,  axe  probably  de-oxi- 
dizers.  But  with  this  qualification,  the  general  truth  is 
that  while  the  plant,  decomposing  carbonic  acid  and  water 
and  liberating  oxygen,  builds  up  the  detained  carbon  and 
hydrogen  (along  with  a  little  nitrogen  and  small  quanti- 
ties of  other  elements  elsewhere  obtained)  into  branches, 
leaves,  and  seeds;  the  animal,  consuming  these  branches, 
leaves,  and  seeds,  and  absorbing  oxygen,  recomposes  car- 
bonic acid  and  water,  together  with  certain  nitrogenous 
compoimds  in  minor  amounts.  And  while  the  decom- 
position effected  by  the  plant,  is  at  the  expense  of  cer- 
tain forces  emanating  from  the  sun,  which  are  employed 
in  overcoming  the  affinities  of  carbon  and  hydrogen  for  the 
oxygen  united  with  them ;  the  ro-composition  effected  by  the 


r 

I 


210    TBB  TI14SSFOI15UTIOS  AND   EQCIVALENCB  Of  FORCES. 

animal,  ia  nt  the  profit  of  these  forces,  which  are  liberal 
iluriiif;  the  combination  of  such  clemcQts.     Thus  the  mori 
mcnta,  internal  and  cxtcrual,  of  the  [(lumal,  BffiJltBppe.^ 
ancea  in  new  focma  of  a.  power  nbeorbed  hy_J,iia,plant  Jfldo 
tho  shape  of   lighi  mid  .hcnt.      Just  as,   in    the  mannt 
iiboTO  explained,  the  solar  forces  cipended  in  niising  TOpoui 
from  the  sea'a  surface,  are  given  out  again  in  the  fall  of  rain 
(lud  rivers  to  the  eamo  level,  and  in  tho  accompanying  trans- 
fer of  solid  matters ;  so,  tbe  eolar  forces  that  in  the  plant 
Fused  certain  chemical  elements  to  a  condition  of  unstable 
eqailibrimn,  ore  given  out  again  in  tlio  actions  of  the  animal 
during  the  fall  of  these  elements  to  a  condition  of  stablo-j 
equilibrium. 

Besides  thus  tracing  a  qualitative  correlation  between  thi 
tno  great  orders  of  organic  activity,  as  well  as  between  bol 
of  them  and  inorganic  agencies,  we  may  rudely  trace 
quantitative  correlation,  "Whore  vegetal  life  is  abundant, 
usually  find  abundant  ""■■""I  life ;  and  aa  we  advance  from' 
torrid  to  temperate  and  frigid  climates,  tho  two  decrease  to- 
gether. Speating  generally,  the  animals  of  each  class  reach 
n  larger  size  in  regions  where  vegct^tioD  is  abundant,  than 
in  thoso  where  it  is  sparse.  And  further,  there  is  a  tolerably 
apparent  connexion  between  the  quantity  of  energy  which 
each  species  of  animal  expends,  and  the  quantity  of  force 
which  tho  nutriment  it  absorbs  gives  out  during  oxidation. 

Certain  phenomena  of  development  in  both  plants  and 
animals,  illustrate  still  more  directly  the  ultimate  trnlh 
enunciated.  Pursuing  the  suggestion  made  by  Mr.  Grove, 
in  tho  first  edition  of  his  work  on  the  "  Correlation  of  tho 
Physical  Forees,"  that  a  connesion  probably  exists  between 
tho  forces  classed  as  vital  and  those  classed  as  pltysical, 
Br.  Carpenter  has  pointed  out  that  such  a  connexion  ie 
clearly  exhibited  during  incubation.  Tho  transformation  of 
the  unorganized  contents  of  an  egg  info  the  orgnniied  chick, 
is  altogether  a  question  of  boat;  withhold  boat  and  the  process 
does  not  commence;  snpply  hmt  and  it  goes  on  while  I'tm- 
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temperature  is  Tnaintained,  but  ceases  wHen  the  egg  is  allowed 
to  oooL  The  deyelopmental  changes  can  be  completed  only 
by  keeping  the  temperature  with  tolerable  constancy  at  a 
definite  height  for  a  definite  time ;  that  is — only  by  supply- 
ing a  definite  quantity  of  heat.  In  the  metamorphoses  of 
insects  we  may  discern  parallel  facts.  Experiments  show 
not  only  that  the  hatching  of  their  eggs  is  determined  by 
temperature^  but  also  that  the  evolution  of  the  pupa  into  the 
imago  is  similarly  determined ;  and  may  be  immensely  ac- 
celerated or  retarded  according  as  heat  is  artificially  supplied 
or  withheld.  It  will  sofiice  just  to  add  that  the  germination  of 
plants  presents  like  relations  of  cause  and  efiect — relations  so 
similar  that  detail  is  superfluous. 

Thus  then  the  various  changes  exhibited  to  us  by  tho 
organic  creation,  whether  considered  as  a  whole,  or  in  its  two 
great  divisions,  or  in  its  individual  members,  conform,  so  far 
as  we  can  ascertain,  to  the  general  principle.  Where^  as  in 
the  transformation  of  an  egg  into  a  chick,  we  can  investigate 
the  phenomena  apart  from  all  complications,  we  find  that  the 
force  manifested  in  the  process  of  organisation,  involvoa 
expenditure  of  a  pre-existing  force.  Where  it  ia  not,  as 
in  the  egg  or  the  chrysalis,  merely  the  change  of  a  fixed 
quantity  of  matter  into  a  new  shape,  but  where,  as  in  the 
growing  plant  or  animal,  we  have  an  incorporation  of  matter 
existing  outside^  there  is  still  a  pre-existing  external  force 
at  the  cost  of  which  this  incorporation  is  efifected.  And 
where,  as  in  the  .higher  division  of  organisms,  there  re- 
main over  and  above  the  forces  expended  in  organization, 
certain  surplus  forces  expended  in  movement,  these  too  are 
indirectly  derived  from  this  same  pre-existing  external  force. 

§  71.  Even  after  all  that  has  been  said  in  the  foregoing 
part  of  this  work,-  njpiy  will  be  alarmed  by  the  assertion, 
that  th^  fi;>rfififl  which  ^i?  difjtinguiah  as  mental,  come  withia 
fhtt^^niA  gaTift|»ft]iy^fj^fvn       Yet  there  is  no  alternative  but  to 

make  this  assertion :  the  facts  which  justify,  or  rather  which 
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uece«itate  it,  being  ubtmdiuit  uad  conspicuous.     They  1 
into  tho  following  groups. 

All  improssions  from  momi>iit  to  moment  made  oa  t 
orgims  of  wilso,  stwid  in  direct  correlation  with  physica 
forces  existing  externally.  Tho  modes  of  consciouanef 
pretuiire,  motion,  sound,  light,  heat,  arc  effects  produced  in" 
us  by  agencies  which,  as  otherwise  cxpeudod,  crufih  or  fracture 
piocod  of  laatt^T,  gcncrato  vibmlious  in  surrounding  objects, 
eausa  chemical  combinations,  and  reduce  substances  from  a 
Bolid  (i)  u  liquid  form.  Hence  if  wo  regard  the  changes  of 
relative  position,  of  aggregation,  or  of  chemical  state,  thus 
nritiing,  as  being  transformed  manifestations  of  the  agencies 
from  which  tbey  nrLm  ;  so  must  we  regard  tho  sensations 
which  such  agencies  produce  in  us,  as  new  forms  of  the  forco 
producing  thorn.  Any  hesitation  to  admit  that,  be- 

tween the  physical  forees  and  the  eeiiBations  there  exists  a 
correlation  like  that  between  the  physical  forces  themsedTes, 
must  disappear  on  remembering  how  tho  one  correlation,  like 
the  othor,  is  not  qualitutiro  only  but  quantitative.  Masses 
of  matter  which,  by  scales  or  dynamometer,  are  shown  to 
diflor  grcntly  in  weight,  ditfer  na  greatly  in  the  feelings  of 
pressure  they  produce  on  our  bodies.  In  arresting  moving 
objoct«,  tho  stniins  wo  arc  couscious  of  are  proportioDate  Ut 
the  momenta  of  such  objects  as  otherwise  measured.  TJodir 
like  conditions  the  impriesions  of  sounds  giv^i  to  n  bj 
vibruting  strings,  Iwlls,  or  columns  of  air.  are  found  to  tuj 
iu  stre-iigth  with  tlie  amount  of  force  ap^ed.  Fluids  or 
solids  proved  to  be  uuu-kodly  contrasted  in  temperature  bj 
tho  diifcTcnt  degrees  of  expansion  they  produce  in  the 
merourial  column,  produce  in  us  eorrespoodingty  difierent 
degreos  of  tho  seusatioti  of  heat.  And  similarly  nalike  in- 
teoaittM  in  our  impressions  of  light,  answ^  to  unlike  eflects 
u  nmaarcd  h^  pbotomotcrs.  ^ 

Beajdns  th«  conwlatwa  aad  equiralenoc  between  external 
pbyaieal  fones.  and  tba  nwntal  fwces  generated  by  them  in 
as  VBdar  tht  (brm  of  oetuatioas,  Aem  is  a  mnvlalioa  and 
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equivalence  between  sensations  and  those  physical  forces 
which,  in  the  shape  of  bodily  actions,  result  from  them.  The 
feelings  we  distinguish  as  light,  heat,  sound,  odour,  taste, 
prearare,  &o.,  do  not  die  away  without  immediate  results; 
but  are  iuTariably  followed  by  other  manifestations  of  force. 
In  addition  to  the  excitements  of  secreting  organs,  that  are 
in  some  cases  traceable,  there  arises  a  contraction  of  the  in- 
voluntary n^uscles,  or  of  the  voluntary  muscles,  or  of  both. 
Sensations  increase  the  action  of  the  heart — slightly  when 
they  are  slight ;  markedly  when  they  are  marked ;  and  recent 
physiological  inquiries  imply  not  only  that  contraction  of  the 
heart  is  excited  by  every  sensation,  but  also  that  the  muscular 
fibres  throughout  the  whole  vascular  system,  are  at  the  same 
time  more  or  less  contracted.  The  respiratory  muscles,  too, 
are  stimulated  into  greater  activity  by  sensations.  The  rate 
of  breathing  is  visibly  and  audibly  augmented  both  by  plea- 
surable and  painful  impressions  on  the  nerves,  when  these 
reach  any  intensity.  It  has  even  of  late  been  shown  that 
inspiration  becomes  more  frequent  on  transition  from  dark- 
ness into  sunshine, — a  result  probably  due  to  the  increased 
amount  of  direct  and  indirect  nervous  stimulation  involved. 
When  the  quantity  of  sensation  is  great,  it  generates  con- 
tractions of  the  volimtary  muscles,  as  well  as  of  the  involim- 
tary  ones.  Unusual  excitement  of  the  nerves  of  touch,  as  by 
tickling,  ia  followed  by  almost  incontroUable  movements  of 
the  limbs.  Violent  pains  cause  violent  struggles.  The 
start  that  succeeds  a  loud  sound,  the  wry  face  produced  by 
the  taste  of  anything  extremely  disagreeable,  the  jerk  with 
which  the  hand  or  foot  is  snatched  out  of  water  that  is  very 
hot,  are  instances  of  the  transformation  of  feeling  into 
motion ;  and  in  those  cases,  as  in  all  others,  it  is  manifest 
that  the  quantity  of  bodily  action  is  proportionate  to  the 
quantity  of  sensation.  Even  where  from  pride  there  is  a 
suppression  of  the  screams  and  groans  expressive  of  great; 
pain  (also  indirect  results  of  muscular  contraction),  we  may 
still  see  in  the  clenching  of  the  hands,  the  knitting  of  tho 
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brows,  and  the  setting  of  tho  tootli,  that  the  bodily  octit 
devcJopod  iiT<s  m  great,  thongli  Icsa  obtniaivo  to  their 
suits.  If  wo  take  emotions  instead  of  sensations,  va 

find  the  correlation  nnd  equivalence  equally  manifest.  Not 
only  are  tho  modes  of  conaciousness  directly  produeed  in  us 
by  physical  forces,  re- transform  able  into  physical  forces  under 
the  form  of  muscular  motions  and  the  changes  they  initiate ; 
hut  the  like  is  true  of  those  modes  of  coiiscioosnoas  which  are 
not  directly  produced  in  ua  by  tho  physical  force§.  Emotions 
of  moderate  intensity,  like  sensations  of  moderate  intensity, 
generate  little  beyond  excitement  of  tho  heart  and  vascular 
system,  joined  sometimes  with  increased  action  of  glandolar 
organs.  Bat  as  the  emotions  rise  in  strength,  the  muscles  of 
the  face,  body,  and  limbs,  begin  to  move.  Of  examples  may 
be  mentioned  the  fronns,  dilated  nostrils,  nnd  stampings  of 
ungor;  tlie  contractod  brows,  and  wrong  hands,  of  grief;  the 
smiles  and  leaps  of  joy  j  and  the  frantic  etrugglej  of  terror  or 
despair.  Posing  over  certain  apparent,  but  only  appai-ent, 
exceptions,  yee  see  that  whatever  bo  the  kind  of  emotion, 
there  is  a  mnniii'st  relation  between  its  amount,  nnd  tho 
amount  of  muscular  action  induced :  alike  from  the  erect 
carriage  und  elastic  step  of  exhilaration,  up  to  the  dancings 
of  immense  delight,  and  from  tho  fidgettiness  of  impatience 
up  to  the  almost  convulsive  movements  accompanying 
mental  agony.  To  these  several  orders  of  evidei 

must  bo  joined  the  further  one,  that  between  our  feelings 
those  voluntary  motions  into  which  they  arc  transformed, 
there  comes  tho  sensation  of  muscular  tension,  standing  in 
manifest  correlation  with  both  —  a  correlation  that  is  dis- 
tinctly  quantitative:  tho  sense  of  strain  varying,  other 
things  equal,  directly  as  the  quantity  of  momentum 
generated. 

"  But  how,"  it  may  be  asked,  "  can  wo  interpret  by  the 
law  of  correlation  tho  genesis  of  those  thoughts  and  feelings 
■which,in8toad  of  following  exiema!  stimuli, arise  spontaneous- 
ly ?    Between  the  indignation  caused  by  an  i 


1 

J 


tience  || 

deni^^H 
san^^B 


THB  TBAKfilOEMATION  AND  EQUIVALENCJE  OF  FORCES.     215 

loud  sounds  or  violent  acts  that  follow^  the  alleged  connexion 
may  hold ;  but  whence  come  the  crowd  of  ideas  and  the  mass 
of  feelings  that  expend  themselves  in  these  demonstrations  f 
Th^  are  clearly  not  equivalents  of  the  sensations  produced 
by  the  words  on  the  ears;  for  the  same  words  otherwise 
arranged^  woidd  not  have  caused  them.  The  thing  said 
bears  to  the  mental  action  it  excites,  much  the  same  ^relaEon 
that  the  pulling  of  a  trigger  bears  to  the  subsequ^^  explo- 
sion—does not  produce  the  power,  but  merdjt  liherntnn  it 
Whence  then  arises  this  immense  amount  of  nervous  energy 
which  a  whisper  or  a  glance  may  call  forth?"  The 

reply  is^  that  the  immediate  correlates  of  these  and  other  such 
mod^s  of  consciousness,  are  not  to  be  found  in  the  agencies 
acting  on  us  externally^  but  in  certain  internal  agencies. 
The  forces  called  vital,  which  we  have  seen  to  bo  correlates 
of  the  forces  called  physical,  are  the  immediate  sources  of 
these  thoughts  and  feelings ;  and  are  expended  in  producing 
them.  The  proofs  of  this  are  various.  Here  are  some  of 
them.  It  is  a  conspicuous  fact  that  mental  action  is 

contingent  on  the  presence  of  a  certain  nervous  apparatus ; 
and  that,  greatly  obscured  as  it  is  by  numerous  and  involved 
conditions,  a  general  relation  may  be  traced  between  the  size 
of  this  apparatus  and  the  quantity  of  mental  action  as  measur- 
ed by  its  results.  Further,  this  apparatus  has  a  particular 
chemical  constitution  on  which  its  activity  depends;  and 
there  is  one  element  in  it  between  the  amount  of  which  and 
the  amount  of  function  performed,  there  is  an  ascertained 
connexion :  the  proportion  of  phosphorus  present  in  the  brain 
being  the  smallest  in  infancy,  old  age  and  idiotcy,  and  tho 
greatest  during  the  prime  of  life.  Note  next,  that 

the  evolution  of  thought  and  emotion  vaiies,  other  things 
equal,  with  the  supply  of  blood  to  the  brain.  On  the  one 
hand,  a  cessation  of  the  cerebral  circidation,  from  arrest  of 
the  heart's  action,  immediately  entails  unconsciousness.  On 
the  other  hand,  excess  of  cerebral  circulation  (unless  it  is 
such  as  to  cause  imdue  pressure)  results  in  an  excitement 
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rising  finally  to  delirium.  Not   tbo  quantity  onl; 

but  also  the  condition  of  the   blood  passing  through  tbi 
nervous  Bystem,  inUucnces  the  mental  manifestations, 
arterial  currenfa  must  bo  duly  aerated,  to  produce  the  norrai 
amount  of  cerebration.     At  the  one  extreme,  we  find  that 
the  blood  is  not  allowed  to  exchange  its  carbonic  acid  ft 
oxygon,  there  results  asphjT;ia,  with  its  accompanying  eti 
page  of  ideas  and  feelings.     While  at  the  other  extreme, 
find  that  by  the  inspiration  of  nitrous  oxide,  there  is  pi 
dncod  an  excessive,   and  indeed  irrepressible,  nervous 
tirity.  Besides  the  connexion  between  the  develt 

raent  of  the  mental  forces  and  the  presence  of  sufficii 
oxygon  in  the  cerebral  arteries,  there  ia  a  kindred  connexion 
between  the  development  of  the  mental  forces  and  the  pre- 
sence in  the  cerebral  arteries  of  certain  other  elements. 
There  must  bo  supplied  special  materials  for  the  nutrition  ol' 
the  nervous  centres,  as  well  as  for  their  oxidation.  And  how 
what  wc  may  call  the  quantity  of  consciousncsa,  is,  other  things 
equal,  determined  by  the  constituents  of  the  blood,  ia  unmis- 
takeably  seen  in  tbo  exaltation  that  follows  when  certain 
chemical  compounds,  as  alcohol  and  the  vegeto-alkalies, 
added  to  it.  The  gentle  cxliilaration  which  tea  and  co) 
create,  is  familiar  to  all ;  and  though  tbo  gorgeous  imaj 
tions  and  intense  feelings  of  happiness  produced  by  opium 
and  hashish,  have  been  experienced  by  few,  (in  this  country 
at  least,)  the  testimony  of  those  who  have  cxporieneed  them 
is  sufficiently  conclusive.  Yet  another  proof  that  the 

genesis  of  the  mental  energies  is  immediately  dependent  on 
chemical  change,  is  afforded  by  the  fact,  that  the  effete  pro- 
ducts separatctl  from  the  blood  by  tho  kidneys,  vary  in 
l-acter  with  the  amount  of  cerebral  action.     Excessive  acUvij 
of  mind  is  habitually  accompanied  by  the  excretion  of  an 
usual  quantity  of  the  alkaline    phosphates.     Conditions 
abnormal  nervous    excitement  bring  on   analogous   effecj 
And  the  "  peculiar  odour  of  tho  insane,"  implying  as  it  d( 
morbid  products  in  the  perspiration,  shows  n  connexion  be*' 
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tweexL  insanity  and  a  special  composition  of  the  circulating 
fluids — a  composition  which,  whether  regarded  as  cause  or 
oonsequence,  equally  implies  correlation  of  the  mental  and 
the  physical  forces.  Lastly  we  haye  to  note  that  this 

correlation  too,  is,  so  far  as  we  can  trace  it,  quantitative. 
Provided  the  conditions  to  nervous  action  are  not  infringed 
on,  and  the  concomitants  are  the  same,  there  is  a  tolerably 
constant  ratio  between  the  amounts  of  the  antecedents  and 
consequents.  Within  the  implied  limits,  nervous  stimulants 
and  ansDsthetics  produce  effects  on  the  thoughts  and  feel- 
^i^gs,  proportionate  to  the  quantities  admimstered.  And 
conversely,  where  the  thoughts  and  feelings  form  the  initial 
term  of  the  relation,  the  degree  of  reaction  on  the  bodily 
energies  is  great,  in  proportion  as  they  are  great :  reaching 
in  extreme  cases  a  total  prostration  of  physique. 

Yarious  classes  of  facts  thus  unite  to  prove  .that  the  law  of 
mftfATnnrpl^()fti«,  wliir*}!  hn\i^^  ..among. .  the .-  jdiiysical  forces, 
holds.  equalLy—betwoen    them    and    the    mental    forces. 

ThoFifl  mndpft oL._lhg._Unknowablo--whicL   we    call    mo> 

tion,  heat,  light,  chemical  a£^ty,.  &c.,  are  alike  trans- 
formable  into  each  other,  and  into  those  modes  of  the 
Unknowable  which  we  distinguish  as  sensation,  emotion, 
thought :  these,  in  their  turns,  being  directly  or  indirectly 
re-transformable  into  the  original  shapes.  That  no  idea  or 
feeling  arises,  save  as  a  result  of  some  physical  force  expended 
in  producing  it,  is  fast  becoming  a  common  place  of  science ; 
and  whoever  duly  weighs  the  evidence  will  see,  that  nothing 
but  an  overwhelming  bias  in  favour  of  a  pre-conceived 
theory,  can  explain  its  non-acceptance.  How  this 

metamorphosis  takes  place — how  a  force  existing  as  motion, 
heat,  or  light,  can  become  a  mode  of  consciousness — ^how  it  is 
possible  for  aerial  vibrations  to  generate  the  sensation  we  call 
sound,  or  for  the  forces  liberated  by  chemical  changes  in  the 
brain  to  give  rise  to  emotion — these  are  mysteries  which  it  ia 
impossible  to  fathom.  But  they  are  not  profounder  mysteries 
than  the  transformations  of  the  physical  forces  into  each  other. 
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They  aro  not  moro  completely  beyond  our  comprehension 
than  tho  natures  of  Mind  and  Matter.  TheyliaYe  simply  the 
lumo  insolubility  as  all  other  ultimate  questions.  We  can 
louru  nothing  moro  than  that  hero  is  ono  of  the  uniformities 
in  tl»o  onlor  of  phenomena. 

^  7:2.  If  tho  general  law  of  transformation  and  cquiralencc 
liuKls  of  tho  forces  we  class  ns  vital  and  mental,  it  must  hold 
ulso  of  those  whicli  wo  class  as  social.  Whatever  takes  place 
in  a  society  is  due  to  organic  or  inorganic  agencies,  or  to 
u  combination  of  the  two — results  either  from  the  undirected 
physical  forces  around,  from  these  phj-sical  forces  as  directed 
by  men,  or  fiH>ni  tho  forces  of  tho  men  themselves.  No 
change  can  occur  in  its  organization,  its  modes  of  activity,  or 
tho  etiiH-'ts  it  produces  on  the  face  of  tho  Earth,  but  what 
pixK^iwls,  meditttoly  or  immediately,  from  these.  Let  us  con- 
sider tirst  tho  correlation  between  tho  phenomena  which 
siK*lcties  dis|>luy,  and  tho  vital  phenomena. 

SiK*ial  iK>wer  and  life  ^-aries,  other  things  eviual,  wiih  th- 
lK)pulalion.  Though  ditierent  races,  diflering  widely  in  their 
Ihuess  lor  ei>mbination,  show  us  that  the  forces  manifested  in 
u  soi'iety  arc  not  necessarily  proportionate  to  the  number  of 
jK\>ple ;  vet  wo  see  that  under  given  conditions,  the  forces 
nuiuit'e;stt\l  aiv  eontiueil  within  the  limits  which  the  number 
of  pe<.>ple  imj^Kveji.  A  small  soi^'iety,  no  matter  how  superior 
tho  character  ot  ii$  memK'is  cannot  exhibit  the  same 
c[U:iutity  of  sov'iul  action  as  a  lurj^e  one.  The  production  and 
diiitribution  of  ci>mmoditie«  must  be  on  a  comparatively  small 
jscalo.  A  multitudinous  pivss,  a  pn.>litic  literature,  or  a 
ma^vsive  political  agitation,  is  not  jK)ssible.  And  there  can 
Iv  but  a  small  total  of  n.*sults  in  tho  shape  of  art -products 
and   scientiiio   discoveries.  The    correlation   of    tho 

social  with  the  physical  forces  throuirh  the  intermediation  of 
the  vital  ones,  is,  however,  most  clearly  shown  in  the  different 
amounti*  of  activity  displayed  by  the  siime  society  accoriinir 
as  its  members  are  supplied  with  dL*Ferent  amounts  of  torce 
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j6tim  :^QjBxto3MJ^-worldr-  In  the  effects  of  good  and  bad  /' 
haryestfly  we  yearly  see  this  relation  illustrated.  A  greatly 
defickiit  yield  of  wheat  is  soon  followed  by  a  diminution  of 
business.  Factories  are  worked  half-time,  or  close  entirely ; 
railway  traffic  falls ;  retailers  find  their  sales  much  lessened ; 
house-building  is  almost  suspended  ;  and  if  the  scarcity 
rises  to  famine,  a  thinning  of  the  population  still  more 
diminishes  the  industrial  vivacity.  Conversely,  an  imusually 
abundant  harvest,  occurring  imder  conditions  not  otherwise 
unfavourahley  both  excites  the  old  producing  and  distributing 
agencies  and  sets  up  new  ones.  The  surplus  social  energy 
finds  vent  in  specidative  enterprises.  Capital  seeking  in- 
vestment carries  out  inventions  that  have  been  lying  imutil- 
ized.  Labour  is  upended  in  opening  new  channels  of  com- 
munication. There  is  increased  encouragement  to  those  who 
furnish  the  luxuries  of  life  and  minister  to  the  aesthetic 
faculties.  There  are  more  marriages,  and  a  greater  rate  of 
increase  in  population.  Thus  the  social  organism  grows 
larger,  more  complex,  and  more  activa  When,  as 

happens  with  most  civilized  nations,  the  whole  of  the  ma- 
terials for  subsistence  are  not  drawn  from  the  area  inhabited, 
but  are  partly  imported,  the  people  are  still  supported  by 
certain  harvests  elsewhere  grown  at  the  expense  of  certain 
physical  forces.  Our  own  cotton-spinners  and  weavers  supply 
the  most  conspicuous  instance  of  a  section  in  one  nation  liv- 
ing, in  great  part,  on  imported  commodities,  purchased  by  the 
labour  they  expend  on  other  imported  commodities.  But 
though  the  social  activities  of  Lancashire  are  due  chiefly  to 
materials  not  drawn  from  our  own  soil,  they  are  none  the  less 
evolved  from  physical  forces  elsewhere  stored  up  in  fit  forms 
and  then  brought  here. 

If  we  ask  whence  come  these  physical  forces  from  which, 
through  the  intermediation  of  the  vital  forces,  the  social 
forces  arise,  the  reply  is  of  course  as  heretofore — the  solar 
radiations.  Based  as  the  life  of  a  society  is  on  animal  and 
vegetal  products ;  and  dependent  as  these  animal  and  vegetal 
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prodnctB  are  on  the  light  and  heat  of  the  sun;  itiblloiniffaat 
the  changes  going  on  in  societies  axe  eflbcts  of  Ibroes  haring 
a  common  origin  with  those  which  prodnoe  all  the  other 
orders  of  changes  that  have  been  analysed.  Not  only  is  the 
force  expended  by  the  horse  harnessed  to  the  plough,  and  by 
the  labourer  guiding  it,  derived  from  the  same  reaerroir 
OS  is  the  force  of  the  fSdling  cataract  and  the  roaring  hurri- 
cane; but  to  this  same  reaerroir  are  erentually  traceable  those 
subtler  and  more  complex  manifestations  of  force  which 
humanity,  as  socially  embodied,  evolves.  The  assertion  is  a 
startling  one,  and  by  many  will  be  thought  ludicrous ;  but  it 
is  an  unavoidable  deduction  which  cannot  here  be  passed  over. 
Of  the  physical  forces  that  are  directly  transformed  into 
social  ones,  the  like  is  to  be  said.  Currents  of  air  and  water, 
which  before  the  use  of  steam  were  the  only  agencies  brought 
in  aid  of  muscular  effort  for  the  performance  of  industrial 
processes,  are,  as  we  have  seen,  generated  by  the  heat  of  the 
sun.  And  the  inanimate  power  that  now,  to  so  vast  an 
extent,  supplements  human  labour,  is  similarly  derived.  The 
late  George  Stephenson  was  one  of  the  first  to  recognize  the 
fact  that  the  force  impelling  his  locomotive,  originally  eman- 
ated from  the  sun.  Step  by  step  we  go  back — ^firom  the  mo- 
tion of  the  piston  to  the  evaporation  of  the  water ;  thence  to 
the  heat  evolved  during  the  oxidation  of  coal ;  thence  to  the 
assimilation  of  carbon  by  the  plants  of  whose  imbedded  re- 
mains coal  consists ;  thence  to  the  carbonic  acid  from  which 
their  carbon  was  obtained ;  and  thence  to  the  rays  of  light 
that  de-oxidized  this  carbonic  acid.  Solar  forces  millions  of 
years  ago  expended  on  the  Earth's  vegetation,  and  since 
locked  up  beneath  its  surface,  now  smelt  the  metals  required 
ror  our  machines,  turn  the  lathes  by  which  the  machines  are 
shaped,  work  them  when  put  together,  and  distribute  the 
fabrics  they  produce.  And  in  so  far  as  economy  of  labour 
makes  possible  the  support  of  a  krger  popuktion ;  gives  a 
surplus  of  human  power  that  would  else  be  absorbed  in 
manual  occupations  ;  ond  it    facilitates  the  development  of 
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higher  kinds  of  activity;  it  is  clear  that  these  social  forccB 
which  are  directly  oorrelat^  with  physical  forces  anciently 
denved  firomTEe^5an,_ape^ly  kss  important  tEan  those 
Vhose  oorrelateslj^  the  vital  forces  recently  derived  from  it. 

§  73.  Regarded  as  an  induction,  the  doctrine  set  forth  in 
this  chapter  will  most  likely  be  met  by  a  demurrer.  Many 
who  admit  that  among  physical  phenomena  at  least,  trans- 
formation of  forces  is  now  established,  will  probably  say  that 
inquiry  has  not  yet  gone  far  enough  to  enable  us  to  predicate 
equivalence.  And  in  respect  of  the  forces  classed  as  vital, 
'mental,  and  social,  the  evidence  assigned,  however  little  to  be 
explained  away,  they  will  consider  by  no  means  conclusive 
even  of  transformation,  much  less  of  equivalence. 

To  those  who  think  thus,  it  must  now  however  be  pointed 
out,  that  the  imiversal  truth  above  illustrated  xmder  its  various 
aspects,  is  a  necessary  corollary  from  the  persistence  of  force. 
Setting  out  with  the  proposition  that  force  can  neither  come 
into  existence,  nor  cease  to  exist,  the  several  foregoing 
general  conclusions  inevitably  follow.  Each  manifestation  of 
force  can  be  interpreted  only  as  the  effect  of  some  antecedent 
force :  no  mitter  whether  it  be  an  inorganic  action,  an 
animal  movement,  a  thought,  or  a  feeling.  Either  this  must 
be  conceded,  or  else  it  must  be  asserted  that  our  successive 
states  of  consciousness  are  self-created.  Either  mental 
energies,  as  well  as  bodily  ones',  are  quantitatively  correlated 
to  certain  energies  expended  in  their  production,  and  to 
certain  other  energies  which  they  initiate ;  or  else  nothing 
must  become  something  and  something  must  become  nothing 
The  alternatives  are,  to  deny  the  persistence  of  force,  or  to 
admit  that  every  physical  and  psychial  change  is  generated 
by  certain  antecedent  forces,  and  that  from  given  amounts  of 
such  forces  neither  more  nor  less  of  such  physical  and  psychial 
changes  can  result.  And  since  the  persistence  of  force,  being  a 
datum  of  consciousness,  cannot  be  denied,  its  unavoidable  corol- 
lary must  beaccepted.  This  con^Uary  cannotindeed  be 
11 
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made  more  certain  by  accumulatiiig  niustratioDS.  The  truth  sj 
arrived  at  deductively,  cannot  be  mductively  confirmed.  For 
every  one  of  such  facts  oa  those  above  detailed,  ia  established 
only  through  tho  indirect  aasumption  of  that  persistence  of 
force,  from  which  it  really  foUowa  na  a  direct  consequence. 
The  most  exact  proof  of  correlation  and  equivalence  which  it 
ia  possible  to  reach  by  experimental  inquirj',  ia  that  based  on 
measurement  of  the  forces  expended  and  the  forces  produced. 
But,  as  was  shown  in  the  last  chapter,  any  such  process  of 
measurement  implies  the  use  of  some  unit  of  force  which  is 
assumed  to  remain  constant ;  and  for  this  assumption  there 
can  be  no  warrant  but  that  it  is  a  corollary  from  the  persist- 
ence of  force.  How  then  can  any  reasoning  based  on  this 
corollary,  prove  the  equally  direct  corollary  that  when  a  given 
quantity  of  force  ceases  to  exist  onder  one  form,  an  equal 
quantity  must  come  into  existence  under  some  other  form  or 
forms  P  Clearly  the  d  priori  truth  expressed  in  this  lost 
corollary,  cannot  bo  moro  firmly  established  by  any  d  poa- 
tvnori  proofs  which  the  first  corollary  helps  us  to, 

"  What  then,"  it  may  bo  asked,  "  is  the  use  of  theae  investi- 
gationa  by  which  transformation  and  equivalence  of  forces  is 
songht  to  be  established  as  an  inductive  truth?  Surely  it 
will  not  be  alleged  that  thoy  arc  useless.  Yet  if  the  corre- 
lation cannot  be  made  more  certain  by  thrm  than  it  is  already, 
does  not  thoir  uselessness  necessarily  follow  ?  "  No.  They  are 
of  value  as  disclosing  the  many  particular  implicationa  which 
the  general  truth  does  not  specify.  They  are  of  value  as 
teaching  us  how  much  of  one  mode  of  force  is  tho  equivalent 
of  80  much  of  another  mode.  They  am  of  value  as  determin- 
ing under  what  conditions  each  metamorphosis  occurs.  And 
they  are  of  value  as  leading  us  to  inquire  in  what  shape 
the  remnant  of  force  has  escaped,  when  the  apparent  result* 
ai-o  not  equivalent  to  the  caofie.  "^^ 


CHAPTER  IX. 


THE  DIRECTION  OP  MOTION. 


§  74.  The  Absolute  Cause  of  clianges^  no  matter  wHat  may 
be  their  special  natures^  is  not  less  incomprehensible  in  respect 
of  the  unity  or  duality  of  its  action,  than  in  all  other  respects. 
We  cannot  decide  l^tween  the  alternative  suppositions,  that 
phenomena  are  duexo  the  variousl^^^conditioned  workings  of  a 
single  force,  and  that  they  are  du^o  the  conflict  of  two  forces. 
Whether,  as  some  contend,  everything  is  explicable  on  the 
hjrpothesis  of  universal  pressure,  whence  what  we  call  tension 
results  differentially  from  inequalities  of  pressure  in  opposite 
directions ;  or  whether,  as  might  be  with  equal  propriety  con- 
tended, things  are  to  be  explained  on  the  hypothesis  of  uni- 
versal tension,  from  which  pressure  is  a  differential  result ;  or 
whether,  as  most  physicists  hold,  pressure  and  tension  every- 
where co*exist ;  are  questions  which  it  is  impossible  to  settle. 
Each  of  these  three  suppositions  makes  the  facts  comprehen- 
sible, only  by  postulating  an  inconceivability.  To  assume  a 
universal  pressure,  confessedly  requires  us  to  assume  an 
infinite  plenum — an  imlimited  space  full  of  something  which 
is  everywhere  pressed  by  something  beyond ;  and  this 
assumption  cannot  be  mentally  realized.  That  imiversal 
tension  is  the  immediate  agency  to  which  phenomena  are 
due,  is  an  idea  open  to  a  parallel  and  equally  fatal  objection. 
And  however  verbally  intelligible  may  be  the  proposition  that 
pressure  and  tension  everywhere  co-exist,  yet  wo  cannot  truly 
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represent  to  ourselves  one  ultimate  unit  of  matter  as  drawi 
onother  while  resiBting  it. 

NeTBrthelesa,  this  last  belief  is  one  which  wo  are  compelled 
to  entertain.  Matter  cannot  bo  conceiYcd  except  es-iB&Bi- 
feating  forces  of  attrftctjon  and  repulsion.  Body  is  dia- 
tisguished  in  our  consciousness  from  Space,  by  its  opposition 
to  our  muscular  energies ;  and  this  opposition  we  feel  under 
the  twofold  form  of  a  cohesiou  that  hinders  our  efforts  to 
rend,  and  a  resistance  that  hinders  our  efforts  to  compress. 
Without  resistance  there  can  bo  merely  empty  extension. 
Without  coheaion  there  con  bo  no  resistance.  Probably  this 
conception  of  antagonistic  forces,  is  originally  derived  iron 
tho  antagonism  of  our  flexor  and  extensor  muscles.  But 
this  as  it  may,  wo  aro  obliged  to  think  of  all  obJMtf 
np  of  parts  that  attract  and  repel  each  other ;  since  this  is 
form  of  our  experience  of  all  objects. 

By  a  higher  abstraction  results  the  conception  of  attractiva 
and  repulsive  forces  pervading  space.  Wo  cannot  dissociate 
force  from  occupied  extension,  or  occupied  extension  from 
force  ;  because  wo  have  never  an  immediate  consciousness  of 
cither  in  tho  absence  of  tho  other.  Nevertheless,  we  have 
abundant  proof  that  force  is  exercised  through  what  ap- 
pears to  our  senses  a  vacuity.  Mentally  to  represent  this 
exercise,  we  are  hence  obliged  to  fill  the  apparent  vacuily 
with  a  species  of  matter— nn  ctheriul  medium.  The  consti- 
tution we  assign  to  this  ctberial  medium,  however,  like  the 
constitution  wo  assign  to  solid  substance,  is  necessarily  an 
abstract  of  the  impressions  received  from  tangible  bodies. 
The  opposition  to  pressuro  which  a  tangible  body  offers  to  us, 
is  not  shown  in  one  direction  only,  but  in  all  directions ;  and 
so  likewise  is  its  tenacity.  Suppose  countless  lines  radiating 
from  its  eentro  on  every  side,  and  it  resists  along  each  of  these 
lines  and  coheres  along  each  of  these  lines.  Hence  the 
constitution  of  those  ultimate  unils  through  tho  inatramen- 
tality  of  which  phenomena  arc  interpreted.  Eo  they  atoms 
of  pondorable  matter  or  niolecnlca  of  other,  tho  propertice 
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Qcmcelye  them  to  possess  are  nothing  else  than  these  per- 
ceptible properties  idealized.  Centres  of  force  attracting  and 
repelling  each  other  in  all  directions,  are  simply  insensible 
portions  of  matter  having  the  endowments  common  to  sensi- 
ble portions  of  matter— endowments  of  which  we  cannot  by 
any  mental  effort  divest  them.  'In  brief,  they  are  the  in- 
variable elements  of  the  conception  of  matter,  abstracted  from 
its  variable  elements — size,  form,  quality,  &c.  And  so  to 
interpret  manifestations  of  force  which  cannot  be  tactually 
experienced,  we  use  the  terms  of  thought  supplied  by  our 
tactual  experiences ;  and  this  for  the  sufficient  reason  that  wo 
must  use  these  or  none. 

After  all  that  has  been  before  shown,  and  after  the  hint 
given  above,  it  needs  scarcely  bo  said  that  these  imiversally 
co-existent  forces  of  attraction  and  repulsion,  must  not  be 
taken  as  realities,  but  as  our  symbols  of  the  reality.  They 
are  the  forms  xmder  which  the  workings  of  the  Unknowable 
are  cognizable  by  us — modes  of  the  Unconditioned  as  pre- 
sented xmder  the  conditions  of  our  consciousness.  But  while 
knowing  that  the  ideas  thus  generated  in  us  are  not  absolutely 
true,  we  may  unreservedly  surrender  ourselves  to  them  as  re- 
latively true ;  and  may  proceed  to  evolve  a  series  of  deduc- 
tions having  a  like  relative  truth. 

§  75.  J^^nn  n^jvprflnlly  fiff-^T^lstfiT^^  ^^^^^fiajQlattraction  and 
repulsionjjjipro  rrwilf  cert^aiu  -Jawai)f  direction  of  all  mo^- 
.jacnti  Where  attractive  forces  alone  are  concerned,  or 
rather  are  alone  appreciable,  movement  takes  place  in  the  di- 
rection of  their  resultant ;  which  may,  in  a  sense,  be  called  the 
line  of  gr^t'^fl^'  trfl^tinn.  Where  repulsive  forces  alone  are 
concerned,  or  rather  are  alone  appreciable,  movement  takes 
place  along  their  resultant ;  which  is  usually  known  as  the  line 
nf  lonaf.  rogiQ^ flfl;;^,  And  whcro  both  attractive  and  repulsive 
forces  are  concerned,  or  are  appreciable,  movement  takes 
place  along  the  resultant  of  all  the  tractions  and  resistances. 
Strictly  speaking,  this  last  is  the  sole  law;  since,  by  the 
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hyijotheais,  both  forces  are  eTcrywhcre  in  action.  Bnt 
very  frcqueutly  the  one  kind  of  force  is  bo  immensely  in 
excess  that  the  effect  of  tho  other  kind  may  bo  left  out  of 
consideration.  Practically  we  may  say  that  a  body  falling 
lo  tho  Earth,  foUowa  tho  lino  of  greatest  traction ;  dncc, 
though  the  resistance  of  the  air  must,  if  the  body  bo  irregular, 
cnosc  some  di%iergenco  from  thia  line,  (quite  perceptible  with 
feathers  and  leaves,)  yet  ordinarily  tho  divergence  is  so  slight 
that  we  may  omit  it.  In  tho  eamc  manner,  though  the  course 
taken  by  the  stoam  from  an  exploding  boiler,  differs  somewhat 
from  that  which  it  would  tako  were  gravitation  out  of  the  ques- 
tion ;  yet,  as  gravitation  affects  itacourse  infiuitosimaUy,  we  aro 
justiSed  in  asserting  that  the  escaping  steam  follows  the  line  of 
least  resistance.  Motion  then,  wc  may  Bay,  always  follows  tho 
line  of  greatest  traction,  or  the  line  of  least  resistance,  or  thu 
resultant  of  tho  two :  bearing  in  mind  that  though  the  last  ia 
alone  strictly  true,  the  others  are  in  many  cases  sufficiently 
near  the  truth  for  practical  purposes, 

Movement  set  up  in  any  direction  iailadfacauso  of  further  j 
movement  in  that  direction,  since  it  ia  the  embodiment  of  n 
surplus  force  in  that  direction.  This  holds  equally  with  tho 
transit  of  matter  tlirough  space,  tho  transit  of  matter  through 
matter,  and  tho  transit  through  matter  of  any  kind  of  vibra- 
tion. In  the  caso  of  matter  moving  through  space,  this  prin- 
ciple is  expressed  in  tho  law  of  inertia — a  bw  on  which  the 
calculations  of  physical  astronomy  arc  wholly  based.  In  tha 
caso  of  matter  moving  through  matter,  we  trace  the  eamo 
truth  under  the  familiar  experience  that  any  breach  made  by 
one  solid  through  another,  or  any  channel  formed  by  a  fluid 
through  a  solid,  becomes  a  rout«  along  which,  other  things 
equal,  subsequent  movements  of  liko  nature  take  place.  And 
in  the  caao  of  motion  passing  tlirough  matter  under  tho  form 
of  an  impulse  communiceted  from  part  to  part,  tho  furta  of 
magnetization  go  to  show  that  tho  establishment  of  imduhi- 
tioos  along  certain  lines,  determines  their  continuaiioe  along 
those  lines. 
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It  farther  follows  from  the  conditions,  that  ^hft  'ili^'*?tio"  ^^ 

nwTg?ffly^-  ^"  ra^ly  ii  gy^r  ^  i^'-fpfi^^y  Hrft^'ght    For 

mattor  in  motion  to  pursue  continuously  the  exact  line  in 
which  it  sets  out,  the  forces  of  attraction  and  repulsion 
most  be  symmetrically  disposed  around  its  path ;  and  the 
chances  against  this  are  infinitely  great.  The  impossibility 
of  making  an  absolutely  true  edge  to  a  bar  of  metal — ^the 
faet  that  aU  which  can  be  done  by  the  best  mechanical  ap- 
plianoeSy  is  to  reduce  the  irregularities  of  such  an  edge  to 
amoxmts  that  cannot  be  perceiyed  without  magnifiers — suffi- 
ciently exemplifies  how,  in  consequence  of  the  imsymmetrical 
distribution  offerees  around  the  line  of  movement,  the  moye- 
ment  is  rendered  more  or  less  indirect.  It  may  be 

well  to  add  that  in  proportion  as  the  forces  at  work  are 
numerous  and  varied,  the  curve  a  moving  body  describes  is 
necessarily  complex  :  witness  the  contrast  between  the  flight 
of  an  arrow  and  the  gyrations  of  a  stick  tossed  about  by 
breakers. 

As  a  step  towards  unification  of  knowledge  we  have  now  V 
to  trace  these  general  laws  throughout  the  various  orders  of  \ 
changes  which  the  Cosmos  exhibits.  Wehavotonote  hogjevwy 
motion  takes  place  along  the  line  of  greatest  traction,  of  least 
r^ifitance^  or  of  their  resultant  ;-how  the  setting  up  of  motion 
along  a  celtffii^line,  becomes  a  cause  of  its  continuance  along 
that  line ;  how,  nevertheless,  change  of  relations  to  external 
forces,  always  renders  this  line  indirect ;  and  how  the  degree 
of  its  indirectness  increases  with  every  addition  to  the  number 
of  influences  at  work. 

§  76.  If  we  assume  the  first  stage  in  nebular  condensation 
to  be  the  precipitation  into  flocculi  of  denser  matter  previously 
diffused  through  a  rarer  mediimi,  (a  supposition  bott  physi- 
cally justified,  and  in  harmony  with  certain  astronomical  ob- 
servations,) we  shall  find  that  nebidar  motion  is  interpretable 
ia  pursuance  of  the  above  general  laws.  Each  portion  of  such 
vapour-like  matter  must  begin  to  move  towards  the  common 
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centre  of  gravity.     The  tractive  forcea  which  would  of  them- 
Belrcs  carry  it  in  a  straight  line  to  tlio  centre  of  grftvity,  Rre 
opposed  by    the   rceiatant   forces  of  tho  roi^lium 
which  it  ia  drawn.     The  directiiui  nf  """TCment 
resultant  of  theac — u  resultant  which,  in  consequence 
uDfiymmetrical  form  of  the  flocculus,  must  be 
not  to  Ibo  centre  of  gravity,  but  towarda  one  wde  ofjl. 

iviulii^  ■shown  thai  in  an  aggregation  of  such 
ouli,  severally  thus  moving,  there  most,  by  compoaitioa 
forces,  eventually  result  a  rotation  of  ihe  whole  nebula  in 
direction. 

Merely  noting  this  hypothetical  illustration  for  the  pi 
of  showing  how  tho  law  applies  to  the  case  of  nebular  evolu- 
tion, supposing  it  to  have  taken  place,  lot  lis  pass  to,^e  phe- 
pomcofl  of  tho^lor  System  aa  now  eihibitej.  HM^ihe 
general  principles  above  sot  forth  are  every  instant  exempli- 
fied. Each  planet  and  satellite  has  a  momentum  which 
would,  if  acting  alone,  carry  it  forward  m  the  direction  it  ia 
at  any  instant  pursuing.  This  momentum  hence  acta  as  a 
resistance  to  motion  in  any  otlier  direction.  Each  planet  and ' 
satellite,  however,  is  drawn  by  a  force  which,  if  unopposed, 
would  take  it  in  a  straight  line  towarda  its  primary.  And  the 
resultant  of  these  two  forces  is  that  curve  which  it  describes — 
a  curve  manifcBtly  consequent  on  tho  unsymmetrical  distribu- 
tion of  tho  forces  around  its  palh.  This  path,  when  more 
closely  examined,  supplies  us  with  farther  illustrations.  For 
it  is  not  an  exact  circle  or  ellipse ;  wliich  it  would  be  were  tha 
tangential  and  centripetal  forces  tho  only 
Adjacent  members  of  the  Solar  System,  ever  varying  in  ihi 
'  relative  positions,  cause  what  we  call  perturbations ;  that  il 
slight  divergences  in  various  directions  from  that  circle 
ellipse  which  the  two  chief  forces  would  produce.  These 
turbfltions  severally  show  us  in  minor  degrees,  how  tho  Une  of' 
movement  is  the  resultant  of  all  the  foi-ces  engaged ;  and  how 
this  line  becomes  more  eomplicatod  in  proportion  as  the 
forces  are  multiplied.  If  instead  of  the  motions  of  thfl 
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plfoiets  and  satellites  as  wlioles,  we  consider  the  motions  of 
their  parts,  wo  meet  with  comparatively  complex  illustrations. 
Every  portion  of  the  Earth's  substance  in  its  daily  rotation, 
describes  a  curve  which  is  in  the  main  a  resultant  of  that 
resistance  which  checks  its  nearer  approach  to  the  centre  of 
gravity,  that  momentum  which  would  carry  it  off  at  a  tangent, 
and  those  forces  of  gravitation  and  cohesion  which  keep  it 
from  being  so  carried  ofL  If  this  axial  motion  be  compounded 
with  the  orbital  motion,  the  course  of  each  part  is  seen  to  be 
a  much  more  involved  one.  And  we  find  it  to  have  a  still 
greater  complication  on  taking  into  account  that  lunar  attrac- 
tion which  mainly  produces  the  tides  and  the  precession  of 
the  equinoxes. 

§  77.  We  come  next  to  terrestrial  changes :  present  ones 
a9.olw^rYfld,  and  jwit  ones  as  inferred  by  geologists.  Let  us 
set  out  with  the  hourly-occurring  alterations  in  the  Earth's 
atmosphere ;  descend  to  the  slower  alterations  in  progress  on 
its  sur&ce ;  and  then  to  the  still  slower  ones  going  on  beneath. 

Masses  of  air,  absorbing  heat  from  surfaces  warmed  by  the 
sun,  expand,  and  so  lessen  the  weight  of  the  atmospheric 
columns  of  which  they  are  parts.  Hence  they  offer  to  adjacent 
atmospheric  columns,  diminished  lateral  resistance;  and  these, 
moving  in  the  directions  of  the  diminished  resistance,  displace 
the  expanded  air ;  while  this,  pursuing  an  upward  course,  dis- 
plays a  motion  along  that  line  in  which  there  is  least  pressure. 
When  again,  by  the  ascent  of  such  heated  masses  from  ex- 
tended areas  like  the  torrid  zone,  there  is  produced  at  the 
upper  surface  of  the  atmosphere,  a  protuberance  beyond  the 
limits  of  equilibrium — when  the  air  forming  this  protuber- 
ance begins  to  overflow  laterally  towards  the  poles  ;  it  does 
so  because,  while  the  tractive  force  of  the  Earth  is  nearly  the 
same,  the  lateral  resistance  is  greatly  diminished.  And 
throughout  the  course  of  each  current  thus  generated,  as  well 
as  throughout  the  course  of  each  coimter-current  flowing  in- 
to the  vacuum  that  is  left,  the  direction  is  always  the  resultant 
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of  the  Eartli'a  tractive  forco  and  the  resistance  offered  by  tlio 
Bnrroundmg  mosaes  of  air :  modified  only  by  conflict  with 
other  ciUTcnta  similarly  determined,  and  by  oollisioa  with 
prominencca  on  the  Earth's  cniat.  The  moTements 

of  water,  in  both  ita  gaseous  and  liquid  states,  fumiah  further 
examples.  In  conformity  with  the  mechanical  theory  of  heat, 
it  may  bo  shown  that  evaporation  is  the  escape  of  particles  of 
water  in  the  direction  of  leasts  resistance ;  and  that  03  the  re- 
sistance (which  is  due  to  the  pressure  of  the  water  diffused  in 
a  gaseous  stal«)  diminishes,  the  evaporation  incrcasea.  Con- 
versely, that  rushing  together  of  particles  called  condensation, 
which  takes  place  when  any  portion  of  atmospheric  vapour 
has  ita  temperature  much  lowered,  may  be  interpreted  as  a 
diminution  of  the  mutual  pressure  among  tho  condensing 
particles,  while  the  pressure  of  surrounding  particles  remains 
the  same ;  and  so  ia  a  motion  taking  place  in  the  direction  of 
lessened  resistance.  In  the  course  followed  by  tho  resulting 
rain-drops,  wo  have  one  of  the  simplest  instances  of  the  joint 
oQcct  of  tho  two  antagonist  forces.  Tho  Earth's  attraction, 
and  the  resistance  of  atmosphorio  currents  ever  varj-ing  in 
diroction  and  intensitj-,  give  as  their  resultants,  lines  which 
incline  to  the  horizon  in  countless  different  degrees  and  under- 
go perpetual  variations.  More  clearly  still  is  the  law  exem- 
plified by  theso  same  rain-dropa  when  they  reach  the  ground. 
In  the  course  they  take  while  trickling  over  ita  surface,  in 
every  rill,  in  every  larger  stream,  and  in  every  riTCr,  we  see 
them  descending  aa  straight  as  the  antagonism  of  surround- 
ing objects  permits.  From  moment  to  moment,  the  motion 
of  wator  towards  tho  Earth's  centre  is  opposed  by  the  solid 
matter  around  and  under  it ;  and  from  moment  to  moment 
ita  route  is  the  resultant  of  the  lines  of  greatest  traction  and 
least  resistance.  80  far  from  a  cascade  furnishing,  aa  it  seemH 
to  do,  an  esooption,  it  furnishes  but  another  illustration.  For 
tiiough  all  solid  obstacles  to  a  vertical  fall  of  the  water  ara  ^ 
removed,  yet  tho  water's  horizontal  momentum  is  an  obstacle  [ 
and  tho  parabola  in  which  the  stream  Icnp^  from  t'le  pro-   j 
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j^Mting  Iddge^  is  generated  by  the  combined  gravitation  and 
momemtiim.  It  may  be  well  just  to  draw  attention 

to  the  d^^reo  of  complexity  here  produced  in  the  line  of 
moyement  by  the  yariety  of  forces  at  work.  In  atmospheric 
cunrantSy  and  still  more  clearly  in  water-courses  (to  which 
might  be  added  ooean-streams}^  the  route  followed  is  too  com- 
plez  to  be  defined,  save  as  a  curve  of  three  dimensions  with 
an  ever  varjring  equation. 

The  Earth's  solid  crust  undergoes  changes  that  supply  an- 
other group  of  illustrations.  The  denudation  of  lands  and 
the  depositing  of  the  removed  sediment  in  new  strata  at  the 
bottoms  of  seas  and  lakes,  is  a  process  throughout  which  mo- 
tion is  obviously  determined  in  the  same  way  as  is  that  of  the 
water  effecting  the  transport.  Again,  though  we  have  no 
direct  inductive  proof  that  the  forces  classed  as  igneous,  ex- 
pend themselves  along  lines  of  least  resistance ;  yet  what  little 
we  know  of  them  is  in  harmony  with  the  belief  that  they  do 
so.  Earthquakes  continually  revisit  the  same  localities,  and 
special  tracts  undergo  for  long  periods  together  successive 
elevations  or  subsidences, — ^facts  which  imply  that  already- 
fractured  portions  of  the  Earth's  crust  are  those  most  'prone 
to  yield  imder  the  pressure  caused  by  further  contractions. 
The  distribution  of  volcanoes  along  certain  lines,  as  well  as 
the  frequent  recurrence  of  eruptions  from  the  same  vents, 
are  facts  of  like  meaning. 

§  78.  That  organic  growth  takes  place  in  the  direction  of 
least  resistance,  is  a  proposition  that  has  been  set  forth  and 
illustrated  by  Mr.  James  Hinton,  in  the  Medico- C/nrurgical 
jReview  for  October,  1858.  After  detailing  a  few  of  the  early 
observations  which  led  him  to  this  generalization,  he  for- 
mulates it  thus : — 

"  Orptnic  form  is  the  result  of  mnlinn  *' 
"  Motion  takes  the  direction  of  least  resistance/' 
"  Therefore  organic  lormTTs  the  result  of  motion  in  the 
direction  of  least  resistance." 
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Ailer  an  elucidation  and  ilefenco  of  this  puaition,  Mr. 
Hicton  proceeds  to  interpret,  in  conformity  with  it,  aun- 
dry  phenomena  of  development.  Speaking  of  plants  he 
eoys: — 

"  The  formation  of  the  root  fumiahca  a  beautiful  iUnatra- 
lion  of  the  law  of  lea«t  resistance,  for  it  grows  by  insinuating 
itself,  cell  by  cell,  through  the  interstices  of  the  soil ;  it  is  by 
such  minute  additions  that  it  increases,  winding  and  twisting 
whithersoever  the  obstacles  it  meets  in  its  path  determine,  and 
growing  there  most,  where  the  nutritive  materials  are  added 
to  it  most  abundantly.  As  wo  look  on  the  roots  of  a  mighh' 
tree,  it  appears  to  na  as  if  they  had  forcod  themselves  with 
giant  violence  into  the  solid  earth.  But  it  is  not  so 
were  led  on  gently,  cell  added  to  cell,  softly  as  the  dews 
scended,  and  the  loosened  earth  made  way.  Once  funned, 
deed,  they  expand  with  an  enormous  power,  but  the  spongy 
condition  of  the  growing  radicles  utterly  forbids  the  supposi- 
tion that  they  are  forced  into  the  earth.  Is  it  not  probable, 
indeed,  that  the  enlargement  of  the  roots  already  formed  may 
crack  the  surrounding  soil,  and  help  to  make  the  interstices- 
into  which  the  new  rootlets  grow^  ?"         *  *  " 

"  Tliroughout  almost  the  ylinli' oi'ni-g]iBi(j  nptinf.  <1]p  fipiml 
form  is  moreofless  distinctly  marked.  Now,  motion  under 
resistance  takes  a  spiral  direction,  as  may  be  seen  by  the  mo- 
tion of  a  body  rising  or  fulling  through  water,  A  bubble 
rising  rapidly  in  water  describes  a  spiral  closely  resembling 
a  corkscrew,  and  a  body  of  moderate  specific  gravity  dropped 
into  water  may  be  seen  to  fall  ia  a  curved  direction,  tho 
spiral  tendency  of  which  may  bo  distinctly  observed 
"  *  *  In  this  prevailing  spiral  form  of  organic 
bodies,  therefore,  it  appears  to  me,  that  there  is  presented  a 
strong  prima  farie  case  for  the  view  I  have  maintained. 
•  •         •         The  spiral  form  of  the  branches  of  many 

trees  ia  very  apparent,  and  the  universally  spiral  arrangement 
of  the  leaves  around  the  stem  of  plants  needs  only  to  be  refen-ed 
•        "         •        The  heart  commences  as  a 
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aad  in  its  perfect  form  a  manifest  spiral  may  be  traced  throngli 
the  left  ventricle^  right  Yentricle,  right  auricle,  left  amide 
and  appendix.  And  what  is  the  spiral  turn  in  which  the 
heart  commences  but  a  necessary  result  of  the  lengthenings 
under  a  limit,  of  the  cellular  mass  of  which  it  then  con- 
sists?''       •        •        ♦ 

"  Every  one  must  have  noticed  the  peculiar  curling  up  of 
the  young  leaves  of  the  common  fern.  The  appearance  is  as 
if  the  leaf  were  rolled  up,  but  in  truth  this  form  is  merely  a 
phenomenon  of  growth.  The  curvature  results  from  the  in- 
crease of  the  leaf,  it  is  only  another  form  of  the  wrinkling  up, 
or  turning  at  right  angles  by  extension  under  limit." 

**  The  rolling  up  or  imbrication  of  the  petals  in  many  flower- 
buda  is  a  similar  tiimig ;  at  an  early  period  the  small  petals 
may  be  seen  lying  side  by  side,  afterwards  growing  within  the 
capsule,  they  become  folded  round  one  another."       ♦      ♦       ♦ 

"  If  a  flower-bud  be  opened  at  a  sufficiently  early  period, 
the  stamens  will  be  found  as  if  moulded  in  the  cavity  between 
the  pistil  and  the  corolla,  which  cavity  the  antlers  exactly 
fill ;  the  stalks  lengthen  at  an  after  period.  I  have  noticed 
also  in  a  few  instances,  that  in  those  flowers  in  which  the 
petals  are  imbricated,  or  twisted  together,  the  pistil  is  taper- 
ing as  growing  up  between  the  petals ;  in  some  flowers  which 
have  the  petals  so  arranged  in  the  bud  as  to  form  a  dome  (as 
the  hawthorn ;  e.  g.),  the  pistil  is  flattened  at  the  apex,  and 
in  the  bud  occupies  a  space  precisely  limited  by  the  stamens 
below,  and  the  enclosing  petals  above  and  at  the  sides.  I 
have  not,  however,  satisfied  myself  that  this  holds  good  in  all 
cases." 

Without  endorsing  all  Mr.  Hinton's  illustrations,  to 
some  of  which  exception  might  be  taken,  his  conclusion 
may  be  accepted  as  a  large  instalment  of  the  truth.  It4s^' 
however,  to  be  remarked,  that  injfche^caae  pjf  jorganic  growth, 
as  in  au  other  cases,  fhe'Ime  of  movement  is  in  strictness 
the  resultcmt  of  ^(v?tive  <^T\ff  y^fyiiRffLn^i  fnroAA;  and  that 
the  tractive  forces  here  form  so  considerable  an  element 
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that  the  formula  U  scarcely  camplcte  without  thera.  The 
shapea  of  plants  arc  manifestly  modified  by  gravitation : 
the  direction  of  each  branch  is  not  what  it  would  have  boea 
wore  the  tractive  force  of  the  Eurth  absent ;  and  every  flower 
and  leaf  ia  aomowbat  altered  in  the  course  of  development  by 
the  weight  of  ita  parts.  Though  in  animals  such  rficcta 
less  conspicuous,  yet  the  instances  in  which  flexible  organj 
have  their  directions  in  great  measure  determined  by  gravil 
justify  the  assertion  thnt  throughout  the  whole  organism  tl 
forms  of  parts  must  be  affected  by  this  force. 

llie  organic  movements  which  constitute  growth,  are  not, 
however,  the  only  organic  movements  to  be  interpreted. 
There  arealso  those  which  constitute  function.  And  through' 
out  these  the  same  general  principles  are  discernible.  That 
the  vessels  along  which  blood,  lymph,  bile,  and  all 
eecrelions,  find  their  ways,  ore  channels  of  least  resistant 
is  a  fact  almost  too  conspicuous  to  be  named  as  an  illitstrati< 
Less  conspicuous,  however,  is  the  truth,  that  the  currents  set- 
ting aloug  tliese  vessels  are  affected  by  the  tractive  force  of 
tho  Earth :  witness  varicose  veins ;  witness  the  relief  to  an 
inflamed  part  obtained  by  raising  it ;  witness  tho  congestion 
of  head  and  face  produced  by  stooping.  And  in  the  fiict  that 
dropsy  in  tho  legs  gets  greater  by  day  and  decreases  at  night, 
whUe,  conversely,  that  (Edcmatona  fullness  under  the 
common  in  debility,  grows  worse  during  tho  hours  of  reclli 
ing  and  decreases  after  getting  up,  shows  us  how  the  ti 
udation  of  fluid  through  the  walls  of  the  capillaries,  varies 
cording  as  change  of  position  changes  the  cfiect  of  gravity 
diSerent  parts  of  the  body. 

It  may  be  well  in  passing  just  to  note  the  bearing  of  tho 
principle  on  the  development  of  species.  From  a  dynamic 
point  of  view,  "  natural  selection  "  implies  structrural  changes 
along  lines  of  least  resistance.  The  multiplication  of  any  kind 
of  plant  or  animal  in  localities  that  arelavouroble^fo^., 
growth  where  (he  aiitagonistic  forces  are  leas  than,  else whera.. 
And  the  preservation  of  varieties  that  succeed  better  than 
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allies  in  coping  with  suiroanding  conditions^  is  the  contina^ 
anoe  of  vital  movement  in  those  directions  where  the  obstacles 
to  it  are  most  eluded. 

§  79.  Throughout  the  phenomena  of  mind  the  law  enunci- 
ated is  not  so  readily  established.  In  a  large  part  of  them, 
as  those  of  thought  and  emotion^  there  is  no  perceptible  move- 
ment. Even  in  sensation  and  volition,  which  show  us  in  one 
part  of  the  body  an  effect  produced  by  a  force  applied  to  an- 
other part,  the  intermediate  movement  is  inferential  rather 
than  visible.  Such  indeed  are  the  difficulties  that  it  is  not 
possible  here  to  do  more  than  briefly  indicate  the  proofs  which 
might  be  given  did  space  permit. 

Supposing  the  various  forces  throughout  an  organism  to  be 
previously  in  equilibrium,  then  any  part  which  becomes  the 
.^eat  of  a  Airther  force,  added  or  liberated,  must  be  one  from 
which  the  force,  being  resisted  by  smaller  forces  around,  will 
initiate  motion  towards  some  other  part  of  the  organism.  If 
elsewhere  in  the  organism  there  is  a  point  at  which  force  is 
being  expended,  and  which  so  is  becoming  minus  a  force  which 
it  before  had,  instead  of  plus  a  force  which  it  before  had  not, 
and  thus  is  made  a  point  at  which  the  re-action  against  sur- 
rounding forces  is  diminished ;  then,  manifestly,  a  motion  tak- 
ing place  between  the  first  and  the  last  of  these  points  is  a 
motion  along  the  line  of  least  resistance.  Now  a  sensation 
implies  a  force  added  to,  or  evolved  in,  that  part  of  the  organ- 
ism which  is  its  seat ;  while  a  mechanical  movement  implies 
an  expenditure  or  loss  of  force  in  that  part  of  the  organism 
which  is  its  seat.  Hence  if,  as  we  find  to  be  the  fact,  motion  is 
habitually  propagated  from  those  parts  of  an  organism  towhich 
the  external  world  adds  forces  in  the  shape  of  nervous  impres- 
sions, to  those  parts  of  an  organism  which  react  on  the  external 
world  through  muscular  contractions,  it  is  simply  a  fulfil* 
ment  of  the  law  above  enunciated.  From  this  general 

cdlKhision  we  may  pass  to  a  more  special  one.    When  there 
is  anything  in  the  circumstances  of  an  animal's  life,  involving 
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that  a  Bensation  in  one  particular  place  ia  habitually  followed 
by  a  contraction  in  another  particular  place — when  there  is 
thus  a  frequently -repeated  motion  through  the  organism  be- 
tween those  places ;  what  must  be  the  result  as  respecta  the 
line  along  which  the  motions  take  place  P  Restoration  of  eqoi- 
librinm  between  the  points  at  which  the  forces  have  been 
increased  and  decreased,  must  take  place  through  some  chan- 
nel. If  this  channel  is  affected  by  the  discharge — if  tho 
obstructivo  action  of  the  tissues  traversed,  involves  any 
reaction  npon  them,  deducting  from  their  obstructive 
power;  then  a  subacquent  motion  between  these  two  points 
will  meet  with  less  resistance  along  this  channel  than  the  pre- 
vious moHon  met  with ;  and  will  oonaeqnently  take  this 
channel  still  more  decidedly.  If  so,  every  repetition  will  still 
further  dirainiah  the  resistEince  offered  by  this  route;  and 
henee  will  gradually  bo  formed  between  tho  two  a  permanent 
line  of  communication,  differing  greatly  from  the  surrounding 
tissue  in  respect  of  tho  ease  with  which  force  traverses  it.  We 
see,  therefore,  that  if  between  a  particular  impression  anii 
particiilar  motion  associated  with  it,  tbcn!_js_§stablw] 
connexion  producing  what h  coUcd  '•"DrT  srt'f ii,  Ihr  \nw  1] 
motion  follows  tho  Jino  of  lea^  tcaiatoocc  otul  that,  if 
oonditions  remain  constant,  resistance  in  any  direction  isi 
iflhed  by  motion  occurring  in  t^it  dircctioUj  supplit 
njliUL  "Without  further  details  it  will  be  manifest  that 

a  like  interpretation  may  be  given  to  the  succession  of  all 
other  nervous  changes.  If  in  tho  surrounding  world  there 
are  objocta,  attributes,  or  actions,  that  usually  occur  together, 
the  effects  severally  produced  by  them  in  the  organism  will  bo- 
come  so  connected  by  those  repetitions  which  we  call  experience, 
that  they  also  will  occur  together.  In  proportion  to  tho  fre- 
quency with  which  any  external  connexion  of  phenomena  is 
experienced,  will  be  the  strength  of  the  answering  internal  con- 
nexion of  nervous  states.  Thus  there  will  arise  all  degrees  of 
cohesion  among  nervous  states,  as  there  are  all  degrees  of  coffl- 
moiiness  among  the  surrounding  co-existences  and  sequencer 
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that  generate  them :  whence  must  result  a  general  correspond- 
ence between  associated  ideas  and  associated  actions  in  the 
enTironment.* 

The  relation  between  emotions  and  actions  may  be  similarly 
construed.  As  a  first  illustration  let  us  observe  what  happens 
with  emotions  that  are  undirected  by  Yolitions.  These,  like 
feelings  in  general,  expend  themselves  in  generating  organic 
changes,  and  chiefly  in  muscular  contractions.  As  was 
pointed  out  in  the  last  chapter,  there  result  movements  of 
the  involuntary  and  voluntary  muscles,  that  are  great  in  pro- 
portion as  the  emotions  are  strong.  It  remains  here  to  be 
pointed  out,  however,  that  the  order  in  which  these  muscles 
are  affected  is  explicable  only  on  the  principle  above  set  forth. 
Thus,  a  pleasurable  or  painful  state  of  mind  of  but  slight 
intensity,  does  little  more  than  increase  the  pulsations  of  the 
heart.  Why  ?  For  the  reason  that  the  relation  between 
nervous  excitement  and  vascular  contraction,  being  common 
to  every  genus  and  species  of  feeling,  is  the  one  of  most 
frequent  repetition ;  that  hence  the  nervous  connexion  is,  in 
the  way  above  shown,  the  one  which  offers  the  least  resistance 
to  a  discharge ;  and  is  therefore  the  one  along  whiclf  a  feeble 
force  produces  motion.  A  sentiment  or  passion  that  is  some- 
what stronger,  affects  not  only  the  heart  but  the  muscles  of 
the  face,  and  especially  those  around  the  mouth.  Here  the 
like  explanation  applies;  since  these  muscles,  being  both  com- 
paratively small,  and,  for  purposes  of  speech,  perpetually 
used,  offer  less  resistance  than  other  voluntary  muscles 
to  the  nervo-motor  force.  By  a  further  increase  of  emotion 
the  respiratory  and  vocal  muscles  become  perceptibly  excited. 
Finally,  under  strong  passion,  the  muscles  in  general  of  the 
tnmk  and  limbs  are  violently  contracted.  Without  sajring 
that  the  facts  can  be  thus  interpreted  in  all  their  details  (a 

*  Thifl  paragraph  is  a  re-statement,  somewhat  amplified,  of  an  idea  set  forth  in 
the  MtdUo'Chirurgical  Jteview  for  January,  1859  (pp.  189  and  190) ;  and  eon- 
tains  the  germ  of  the  intended  fifth  part  of  the  Frineiplea  of  Psychology ,  which 
was  withheld  for  the  reasons  giren  in  the  preface  to  that  wotk 


Uiak  requiring  dala  impo.ssibk'  (o  obtain)  it  may  be  safelyi 
(hat  tho  or^EtJlf  excitation  ia  fVoig  jmisclcs  that  aCP  nmall  i 
frequently  acted  on,  to'Hiosc  which  aro  larger  and  Leaa  frfl-" 
qucntly  acted  qn.  Tho  single  instance  of  lnughteTf  which  ia 
an  undirected  discharge  of  feeling  that  affecta  first  the 
muscles  round  the  mouth,  then  those  of  the  vocal  and  respir- 
atory apparatus,  then  thoso  of  tho  limba,  and  then  those  of 
tho  Bpiue;*  aufficea  to  show  that  when  no  special  route  ii 
opened  for  it,  a  force  evolved  in  the  nervous  centres  produces 
motion  along  channels  which  offer  tho  least  resistance,  and  if 
it  is  too  greot  to  escape  by  these,  produces  motion  along 
channels  offering  successively  greater  resistance. 

Probably  it  will  bo  thought  impossible  to  extend  this 
reasoning  so  as  to  include  volitions.  Yet  wo  are  not  without 
oridcncc  that  tho  transition  from  special  desires  to  spceial 
muscular  acta,  conforms  to  tho  same  principle.  It  may  be 
ahown  that  tho  mental  ajitccedenfa  of  a  voluntary  movement, 
are  antecedents  which  temporarily  make  the  line  along  which 
this  movement  takes  place,  tho  line  of  least  resistance.  For 
a  Tolition,  suggested  aa  it  necessarily  is  by  some  previous 
thought  connected  with  it  by  associations  that  dofermine  the 
transition,  is  itself  a  representation  of  the  movements  that  are 
willed,  and  of  their  sequences.  But  to  represent  in  conscious- 
ness certain  of  our  own  movements,  is  partially  to  arouse  the 
sensations  accompanying  such  movements,  inclusive  of  those 
of  muscular  tension— is  partially  to  excite  the  appropriate 
motor-nerves  and  all  the  other  nerves  implicated.  JThotJ&te 
gay,  the  volition  is  itself  an  incipient  discharge__along  a  lino 
which  previous  experiences  have  rendered  a  lino  of  least  re- 
^aiBtanoe.  And  tho  passing  of  volition  into  action  ia  simply  a 
completion  of  the  discharge. 

One  corollary  from  this  must  be  noted  before  proceeding ; 
namely,  that  the  particular  set  of  muscular  movements  by 
which  any  object  of  desiro  is  reached,  are  movements  imply- 

•  For  ieiiaii  lee  o  piprr  on  "  The  Physiology  of  Laughler,"  pvbli»b«d  ii 
ilmmSSaK't  Jfafiuiiu  Tur  Muoli  1800.  ^m 
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I^g  the  smallcfit  total  of  forces  to  bo  overcome.  Ab  oach  feel- 
hlg  genoratca  motion  along  the  line  of  lenet  rcsistanoe,  it  ia 
tolerably  dear  that  a  group  of  feelings,  coneti luting  a  more 
or  IcM  complex  desire,  will  generate  motion  along  i 
lines  of  leaat  resistance.  That  ia  to  say,  the  desired  end  will 
be  achieved  with  the  smallest  expcnditurG  of  effort.  Should 
it  be  objected  that  through  want  of  knowledge  or  want  of 
skill,  &  man  often  pursues  the  more  laborious  of  two  courses,  4 
and  so  overcomes  a  larger  total  of  opposing  forces  than  was 
necessary ;  the  reply  is,  that  relatively  to  his  mental  state  the 
course  he  takea  is  that  which  presents  the  fewest  difficulties. 
Though  there  is  another  which  in  tho  abstract  ia  easier,  yet 
his  ignorance  of  it,  or  inability  to  adopt  it,  ia,  physically  con- 
eidered,  the  cxiatence  of  an  insuperable  obatacle  to  the  dis- 
charge of  hia  energies  in  that  direction.  Experience  obtained 
by  himself,  or  communicated  by  others,  hna  not  established 
in  him  such  channola  of  nervous  communication  as  are  re- 
quired to  make  this  better  course  the  course  of  least  re- 
sistance to  him. 


S  80.  Aa  in  individual  animala,  inclusive  of  man,jij2tiBii_ 
fqllowa  lines  of  least  resistance,  it  is  to  he  inferred  that  among 
aggregations  of  men,  tho  like  will  hold  good.  The  changes 
in  a  society,  being  due  to  tho  joint  actions  of  its  membcrG,  the 
courses  of  such  changes  will  bo  determined  aa  are  those  of  all 
other  changes  wrought  by  composition  of  forces. 

Thus  when  we  contemplate  a  society  as  an  organism,  and 
obscrvo  the  direction  of  its  growth,  wo  find  this  direction  to 
be  that  in  which  tho  average  of  opposing  forces  ia  the  least. 
Its  units  have  energies  to  bo  expended  in  self-maintenance 
and  reproduction.  These  energies  are  mot  by  .Tatious 
environing  energies  that  aro  antagonistic  to  them — those  of 
geological  origin,  tlioso  of  climate,  of  wild  animals,  of  other 
'fauman  racea  with  whom  they  are  at  enmity  or  in  competi- 
tion. And  the  tracts  tho  society  spreads  over,  aro  those  in 
wliicb  there  is  tho  smallest  total  antagonism.     Or,  redaoing 
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the  matter  to  its  ultimate  terms,  wo  may  say  that  the«e  Bouial 
units  have  jointly  and  Beyerally  to  preserve  themsdvea  and 
tlicir  oflspring  from  those  inorganic  and  organic  forces  ■wliieh 
arg  OTor  tending  to  destroy  tliera  {either  iiidireolly  by  osi- 
dation  and  by  undue  abstraction  of  beat,  or  directly  by  bodily 
mutilation)  ;  that  these  forces  are  either  counteracted  by 
others  which  are  avaihiblo  in  the  shape  of  food,  clothing, 
^  habitations,  and  appliances  of  defence,  or  arc,  as  far  ns  may 
be,  eluded ;  and  that  population  spreads  in  whichoTcr  di- 
rections there  is  the  readiest  escape  from  these  forces,  or  the 
least  exertion  in  obtaining  the  materials  for  resisting  them, 
or  both.  For  these  reasons  it  happens  that  fertile 

valleys  whcro  water  and  vegetal  produce  abound,  are  early 
peopled.  Sea-shores,  too,  supplying  a  large  amount  of  easily- 
gathered  food,  are  lines  along  which  mankind  have 
ly  spread.  Tho  general  fact  that,  so  far  us  wo  can  judge  fi 
the  traces  left  by  them,  large  societies  first  appeared 
tropical  regions  where  the  fruits  of  the  earth  aro  obtaiui 
with  comparatively  little  cicrtion,  and  where  the  cost  of 
maintaining  bodily  heat  is  but  slight,  is  a  fact  of  like  mean- 
ing. And  to  these  instances  may  be  added  the  allied  one 
daily  famished  hy  emigration ;  which  we  see  going  on  to- 
wards countries  presenting  tho  fewest  obstacles  to  tho 
eelf-prcservation  of  individuals,  and  therefore  to  national 
growth.  Similarly  with  that  tesislanco  to  the  moTc- 

menta  of  a  society  which  neighbouring  societies  offer.  Each 
of  tliB  tribes  or  nations  inhabiting  any  regiQii,  increaeea  in 
numbers  until  it  outgrows  its  means  of  BubsistfiUSo- 
there  is  thus  a  force  ever  pressing  outwards  on  to  adji 
areas — a  force  antagonized  by  liko  forces  in  the  tribes 
nations  occupying  those  areas,  And  th^  over- recurring  wars 
_that  result — the  conquests  of  weaker  tribes  or  nations,  onE 
the  over-running  of  their  territories  -by  tho  \-iclor3,  are 
instances  of  social  movements  taking  place  in  the  directions 
of  least  resistance.  Nor  do  the  conquered  peoples,  when 
tlx^,  escape  extermination  or  finsla^-emenl,  fail  to  show  tiB. 
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mcKTemBnia  that  aie  similarly  determined.  For  migrating  as 
ihejr  do  to  less  fertile  regions — taking  refuge  in  deserts  or 
among  monntains — ^moving  in  a  direction  where  the  re- 
sistance to  social  growth  is  comparatively  great ;  they  still  do^ 
this  only  nnder  an  excess  of  pressure  in  aU  other  directions : 
the  physical  obstacles  to  self-preservation  they  encounter^ 
being  really  less  than  the  obstacles  offered  by  the  enemies 
from  whom  they  fly. 

Internal  social  movements  may  also  be  thus  interpreted. 
Localities  naturally  fitted  for  producing  particular  commodi- 
ties— that  is,  localities  in  which  such  commodities  are  got  at 
the  leie&t  cost  of  force^ — that  is,  localities  in  which  the  desires 
for  these  commodities  meet  with  the  least  resistance  ;  become 
localities  especially  devoted  to  the  obtainment  of  these  com- 
modities. Where  soil  and  climate  render  wheat  a  profitable 
crop,  or  a  crop  from  which  the  greatest  amount  of  life-sustain- 
ing power  is  gained  by  a  given  quantity  of  effort,  the  growth 
of  wheat  becomes  the  dominant  industry.  Where  wheat  can- 
not be  economically  produced,  oats,  or  rye,  or  maize,  or  rice, 
or  potatoes,  is  the  agricultural  staple.  Along  sea-shores  men 
support  themselves  with  least  effort  by  catching  fish ;  and 
hence  choose  fishing  as  an  occupation.  And  in  places  that 
are  rich  in  coal  or  metallic  ores,  the  population,  finding  that 
labour  devoted  to.  the  raising  of  these  materials  brings  a 
larger  return  of  food  and  clothing  than  when  otherwise  di- 
rected, becomes  a  population  of  miners.  This  last 
instance  introduces  us  to  the  phenomena  of  exchange ;  which 
equally  illustrate  the  general  law.  Jor  4be-  practice -of* 
barter  begms  as  soonasLit-^facilif  atea  ihe  frilfiilTOPiTit  of  Jnsjx\ 
d^iresp^  dimmiflhing  the  exertion  needed  to  reach  the  ob* 
jecte  of  those  desires.  When  instead  of  growing  his  own 
com,  weaving  his  own  cloth,  sewing  his  own  shoes,  each  man 
began  to  confine  himself  to  farming,  or  weaving,  or  shoemak- 
ing;  it  was  because  each  found  it  more  laborious  to  make 
everything  he  wanted,  than  to  make  a  great  quantity  of  one 
thing  and  barter  the  surplus  for  the  rest :  by  exchangOi  each 
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procured  tlio  neceaaariea  of  life  without  Rncouatcrlng  so  much 
resistance.  Jforcovcr,  in  deciding  wlint  commodifj  to  pro- 
dace,  eftch  citizen  was,  as  ho  is  at  the  present  day,  guided  in 
'the  Bomc  manner.  For  besides  those  local  conditions  n-hich 
determine  whole  sectiona  of  a  society  towards  the  iadustrica 
easiest  for  them,  there  are  also  individual  conditions  and  indk-^ 
ridual  aptitudes  which  to  each  citizen  render  certain  o 
tions  preferable ;  and  in  choosing  those  forms  of  actiTi 
which  their  special  circumstances  and  faculties  did 
these  social  unila  are  severally  moving  towards  tho  objects 
of  their  desires  in  the  directions  which  present  to  them  the 
fewest  obstacles.  The  process  of  transfer  whick  com- 

merce pre-suppo8ca,  supplies  another  series  of  examples.  So 
long  as  the  forces  to  be  overcome  in  procuring  any  necessary 
of  life  in  tho  district  where  it  is  consumed,  are  less  than  the 
forces  to  be  overcome  in  procuring  it  from  an  adjacent  dtd- 
trict,  exchange  does  not  take  place.  But  when  the  adjacent 
district  produces  it  with  an  economy  that  is  not  out-balanced 
by  co6t  of  tmnsit — when  tlie  distance  is  so  small  and  the 
route  BO  easy  that  tho  labour  of  conveyance  plus  the  labour 
of  production  is  less  than  the  labour  of  production  in  tho  con- 
suming district,  transfer  commences.  "^toYP'"PIlt  i"  '*'"  (!'"- 
rection  of  least  rosiBtance  is  also  seen  in  the  establishment  of 
the  channels  along  which  iatercoufso  iakcs  place.  At  tho 
outset,  when  goods  are  carried  on  the  backs  of  men  and 
horses,  tho  paths  chosen  arc  those  which  combine  shortness 
with  levelnesa  and  freedom  from  obstacles— those  wliich  are 
achieved  with  the  smallest  exertion.  And  in  the  subsequent 
formation  of  each  highway,  the  course  taken  is  that  which 
deviates  horizontally  from  a  straight  line  ao  far  only  as  is 
needful  to  avoid  vertical  deviations  entailing  greater  labour 
in  draught.  The  smallest  total  of  obstructive  forces  deter- 
mines the  route,  ev>n  in  seemingly  exceptional  cases;  as 
where  a  detour  is  made  to  avoid  the  opposition  of  a  land- 
owner. All  subsequent  improvements,  ending  in  macadii. 
mixed  roads,    canals,    and  railways,    which    reduce    the  an- 
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tftgt^nigm  of  friction  and  gravity  to  a  minimum^  exemplify 
the  same  truth.  After  there  comes  to  be  a  choice  of  roads 
between  one  point  and  anotheri  we  still  see  that  the  road 
chosen  is  that  along  which  the  cost  of  transit  is  the  least : 
oost  being  the  measure  of  resistance.    Evftn  where^  ^me  being 

because  the  loss  of  tiBEiQ  inyolY^Joss  of  force.  When, 

division  of  Ubour  having  been  carried  to  a  considerable  ex- 
tent and  means  of  commimication  made  easy,  there  arises  a 
marked  localization  of  industries,  the  relative  growths  of  the 
populations  devoted  to  them  may  be  interpreted  on  the  same 
principle.  The  influx  of  people  to  each  industrial  centre,  as 
well  as  the  rate  of  multiplication  of  those  already  inhabiting 
it,  is  determined  by  the  payment  for  labour ;  that  is — by  tho 
quantity  of  commodities  which  a  given  amount  of  effort  will 
obtain.  To  say  that  artisans  flock  to  places  where,  in  conise- 
quence  of  facilities  for  production,  an  extra  proportion  of  pro- 
duce can  be  given  in  the  shape  of  wages ;  is  to  say  that  they 
flock  to  places  where  there  are  the  smallest  obstacles  to  the 
support  of  themselves  and  families.  Hence,  the  rapid  in- 
crease of  number  which  occurs  in  such  places,  is  really  a 
social  growth  at  points  where  the  opposing  forces  are  the 
least. 

Not  is  the  law  less  clearly  to  be  traced  in  those  functional 
changes  daily  going  on.  The  flow  of  capital  into  businesses 
yielding  the  largest  returns;  the  buying  in  the  cheapest 
market  and  selling  in  the  dearest ;  the  introduction  of  more 
economical  modes  of  manufacture ;  the  development  of  better 
agencies  for  distribution ;  and  all  those  variations  in  the 
currents  of  trade  that  are  noted  in  our  newspapers  and  tele- 
grams from  hour  to  hour ;  exhibit  movement  taking  place  in 
directions  where  it  is  met  by  the  smallest  total  of  opposing 
forces.  For  if  we  analyze  each  of  these  changes — if  instead 
of  interest  on  capital  we  read  surplus  of  products  which  re- 
mains after  maintenance  of  labourers;  if  we  so  interpret 
large  interest  or  large  surplus  to  imply  laboxir  expended  with 
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the  gieateet  retolts ;  azid  if  labour  eaqpeiadedwilih  the  greateit 

resolts  means  muflcular  action  so  directed  aa  to  erade  ob- 
stacles as  far  as  possible ;  we  see  that  all  these  commercial 
phenomena  are  complicated  motionis  set  up  along  lines  of 
least  resistance. 

Objections  of  two  opposite  kinds  will  perhaps  be  made  to 
these  sociobgical  applications  of  the  law.  By  some  it  may 
be  said  that  the  term  force  as  here  nsed^  is  nsedPmetaphori- 
cally — ^that  to  ipeak  of  men  as  impelled  in  certain  directions 
by  certain  desires^  ia  a  figure  of  speech  and  not  die  statement 
of  a  physical  fiust.  The  reply  ib,  that  the  foregoing  illustra- 
tions are  po  be  interpreted  literally^  and  that  the  processes  de- 
scribed are  physical  ones.  The  pressure  of  hunger  ia  an 
actual  force — a  sensation  implying  some  state  of  nervous  ten- 
sion ;  and  the  muscular  action  which  the  sensation  prompts 
is  really  a  discharge  of  it  in  the  shape  of  bodily  motion— a 
diEK^harge  which,  on  analyzing  the  mental  acts  involved,  will 
be  found  to  follow  lines  of  l^ltst  resistance.  Hence  the 
motions  of  a  society  whose  members  are  impelled  by  this  or 
any  other  desire,  are  actually,  and  not  metaphorically,  to  be 
understood  in  the  manner  shown.  An  opposite  ob- 

jection may  possibly  be,  that  the  several  illustrations  given 
are  elaborated  truisms ;  and  that  the  law  of  direction  of  mo- 
tion being  once  recognized,  the  &LCt  that  social  movements, 
in  common  with  all  others,  must  conform  to  it,  follows  inevit- 
ably. To  this  it  may  be  rejoined,  that  a  mere  abstract  asser- 
tion that  social  movements  must  do  this,  would  carry  no  con- 
viction to  the  majority ;  and  that  it  is  needful  to  show  how 
they  do  it.  For  social  phenomena  to  bo  unified  with  pheno- 
mena of  simpler  kinds,  it  is  requisite  that  such  goneraUza- 
tions  as  those  of  political  economy  shall  be  reduced  to  equi- 
valent propositions  expressed  in  terms  of  force  and  motion. 

Social  movements  of  these  various  orders  severally  conform 
to  the  two  derivative  principles  named  at  the  outset.  In  the 
jjaoe  we  may  observe  how,  once  fiet  up  in  gimn  ^'•^ 
rgoflons.  suchjnovements.  like  all  ot^^yy,  ^p^  to  ^^Tifi'i^nn  ixi 
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tLeee  directions.  A  commercial  mania  or  panic,  (t  cuircot  I 
of  commodities,  a  social  cufitom,  a.  political  agitatioi 
popular  delusioii,  maintains  its  coarse  for  a  longtime  after  ita 
original  source  has  ceased ;  and  requires  antagonistic  forces 
to  arrest  it.  In  the  second  place  it  ia  to  be  noted  that  in 
pro^rtipQ  to  the  complexity  of  social  forcea  ia  the  tortnous- 
uesa  of  social  movements-  The  inrolved  series  of  muacular 
contractions  gone  through  fay  the  artizan,  that  he  may  get 
the  wherewithal  to  buy  a  loaf  Ipng  at  the  baker's  next  door, 
show  us  how  extreme  becomes  the  indirectness  of  motion 
when  the  agencies  at  work  become  very  numerous — a  truth 
etUl  better  illustrated  by  the  more  public  social  actions ;  oa 
tlioso  which  end  in  bringing  a  successful  man  of  business, 
towards  the  close  of  his  life,  into  parliament. 

§  81.  And  now  of  tlie   general  truth   set   forth  in  this  ■ 
chapter,  as  of  that  dealt  with  in  the  last,  let  us  ask — what  is 'I 
our  ultimate  evidence  ?    Must  wo  accept  it  simply  as  an  cm-    ' 
pirical  generalization?  or  may  it  be  established  as  a  corollary 
from  a  still  deeper  truth  ?     The  reader  will  anticipate   the 
uimwer.      We  shall   find  it  doducible   from  that  datum  of 
runaciousneu  which  underlies  all  science. 

Suppose  several  tractive  forces,  variously  directed,  to  be  act- 
ing on  a  given  body.  By  what  is  known  among  mathema- 
ticians as  the  composition  of  forcea,  there  may  be  found  for 
any  two  of  these,  a  single  force  of  such  amount  and  direct  ion 
us  to  produce  on  the  body  an  exactly  equal  effect.  If  in 
diroctitro  of  each  of  them  there  be  drawn  a  straight  line; 
and  if  the  lengths  of  these  two  straight  lines  bo  made  pi 
porttoiiatc  to  the  amounts  of  the  forcea  ;  and  if  from  the 
a£  each  line  there  ho  drawn  a  line  parallel  to  the  other, 
as  to  complete  a  parallelogram  ;  then  the  diagonal  of  this 
parallelogram  represents  the  amount  and  direction  of  a  force 
that  it  equivalent  lo  the  two.     Such  a  resultant  force,  as  it  isi 
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reaultmit  may  bo  found.  And  by  rqieatiog  this  course,  all  of 
tkem  nuiy  be  reduced  to  t^ro.     If  thoao  two  are  equal  and 

oppoflit« — that  is,  if  there  is  no  line  of  greatest  traction, 
motion  does  not  fake  place.  If  they  nro  oppoaito  but  not 
equal,  motion  takes  place  in  the  direction  of  (be  greater. 
And  if  they  are  neither  equal  nor  opposite,  motion  tak^ 
place  in  the  direction  of  their  resultant.  For  in  eitbef '  ^" 
these  cases  there  is  an  imantagonized  force  in  one  diieol 
And  this  Tesidnary  force  that  in  not  neutralized  by  an  oppos- 
ing one,  must  move  the  body  in  the  direction  in  which  it  ia 
aoting.  To  assert  the  contrary  is  to  assert  that  a  force  vaa 
be  expended  without  rffect — without  generating  on  equiva- 
lent force ;  and  by  so  implying  that  force  can  ccaso  to  exist, 
this  involves  a  denial  of  the  persistence  of  force.  It 

needs  scarcely  bo  added  that  if  in  place  of  tractions  wo  take 
rcfflstoncee,  the  argument  equally  holds ;  and  that  it  holds  aUo 
where  both  tractions  and  resistances  are  concerned.  Thus. 
tho  law  that  motion  follows  the  line  of  greatest  traction,  or 
the  line  of  least  resistance,  or  the  resultant  of  the  two,  is  a 
necessary  deduction  from  that  primordial  truth  which  tran- 
scends proof. 

Reduce  the  proposition  to  its  simplest  form,  and  it  beci 
slili  more  obviously  consequent  on  tho  persistence  of 
Suppose  two  weights  siiBpendod  over  a  pullej*  or  from  the 
of  an  equal-armed  lover ;  or  better  still — suppose  two  meu 
polling  against  each  other.  In  such  cases  we  sny  that  the 
heavier  weight  will  descend,  and  that  tho  stronger 
will  draw  the  weake^towards  liim.  But  now,  if  we  are 
how  wo  know  which  is  the  heavier  weight  or  the  stron| 
man  ;  we  can  only  reply  that  it  is  tlio  one  producing  motion 
in  the  direotioB  of  ita  pull.  Our  only  evidence  of  excess  af 
I'orce  is  the  movement  it  produces.  But  if  of  two  opposing 
tractions  we  con  know  one  as  greater  than  the  other  only  by 
tho  motion  it  generates  in  its  own  direction,  then  the  assortion 
that  motion  occurs  in  the  direction  of  ^greatest  traction  la  u 
truism.     When,  going  a  step  furthe; 


i 


fowaWM 
iconte^^ 

at  the 
.>r  mui^^l 

trongqf^l 


THE   DIRECriON  OF  MOTIOK.  247 

for  the  assumption  that  of  the  two  conflicting  forces,,  that  ia 
the  greater  which  produces  motion  in  its  own  direction,  we 
find  no  other  than  the  consciousness  that  such  part  of  the 
greater  force  as  is  unneutralized  by  the  lesser,  must  produce 
its  effect — ^the  consciousness  that  this  residuary  force  cannot 
disappear,  but  must  manifest  itself  in  some  equivalent  change 
— ^the  consciousness  that  force  is  persistent.  Here  too, 

as  before,  it  may  be  remarked  that  no  amount  of  varied  illus- 
trations, like  those  of  whicli  this  chapter  mainly  consists,  can 
give  greater  certainty  to  the  conclusion  thus  immediately 
drawn  from  the  tdtimate  datum  of  consciousness,  l^or  in  all 
cases,  as  in  the  simple  ones  just  given,  we  can  identify  the 
greatest  force  only  by  the  resulting  motion.  It  is  impossible 
for  us  ever  to  get  evidence  of  the  occurrence  of  motion  in  any 
other  direction  than  that  of  the  greatest  force ;  since  our 
measure  of  relative  greatness  among  forces  is  their  relative 
power  of  generating  motion.  And  clearly,  while  the  compara- 
tive greatness  of  forces  is  thus  determined,  no  multiplication 
of  instances  can  add  certainty  to  a  law  of  direction  of  move- 
ment which  follows  immediately  from  the  persistence  of  force. 
From  this  feiTnftpTTmn^fiin.1  f.mflij  fnn^  mny  T)ft  deduced  the 

principle  tSat  mofion  once  set  up  along  any  line,  becomes  it- 
self TcauSeoTsuEsequentmonoirin^  The  me- 
chanical axiom  that,  if  left  to  itself,  matter  moving  in  any  di- 
rection will  continue  in  that  direction  with  undiminished 
velocity,  is  but  an  indirect  assertion  of  the  persistence  of 
force ;  since  it  is  an  assertion  that  the  force  manifested  in 
the  transfer  of  a  body  along  a  certain  length  of  a  certain 
line  in  a  certain  time,  cannot  disappear  without  producing 
some  equal  manifestation — a  manifestation  which,  in  the  ab- 
sence of  conflicting  forces,  must  be  a  further  transfer  in  the 
same  direction  at  the  same  velocity.  In  the  case  of 
matter  traversing  matter  the  like,  inference  is  necessitated. 
Here  indeed  the  actions  are  much  more  complicated..  A  liquid 
that  follows  a  certain  channel  through  or  over  a  solid,  as  water 
along  the  Earth's  surface,  loses  part  of  its  motion  in  the  shape 
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M  heat,  througli  friction  and  collision  with  the  mattere  form- 
ing its  bed.  A  fiirthor  amonnt  of  its  motion  may  be  absorbed 
in  overcoming  forces  which  it  liberatea ;  aa  when  it  loosens  a 
mass  whicih  lalls  into,  and  blocks  up,  its  channel.  But  after 
these  deductions  by  transformation  into  other  modes  of  force, 
any  further  deduction  from  the  motion  of  the  water  ia  at  the 
expense  of  a  reaction  on  the  channel,  which  by  so  much  di- 
minishes its  obstructive  power :  such  reaction  being  shown  in 
the  motion  acquired  by  the  detached  x>ortion3  which  ore  car- 
ried away.  The  cutting  out  of  river-conrses  ia  a  perpetual 
illustration  of  this  truth.  Still  more  involved  is  the 

case  of  motion  passing  through  matter  by  impulse  from  part 
to  part ;  as  a  nervous  discharge  through  animal  tissue.  Some 
chemical  change  may  bo  wrought  along  tho  route  traversed, 
which  may  render  it  less  fit  than  before  for  conveying  a  current. 
Or  the  motion  may  ilsolf  bo  in  part  metamorphosed  into  some 
obstructive  form  of  force ;  as  in  metals,  the  conducting  power 
of  which  is,  for  the  time,  decreased  by  the  heat  which  the 
passage  of  electricity  itself  generates.  The  real  question  is, 
however,  what  structural  modification,  if  any,  is  produced 
throughout  the  matter  traversed,  apart  from  incidental  dis- 
turbing forces — apart  from  everything  but  the  necessary  re- 
sistance of  the  matter :  that,  namely,  which  results  from  the 
inertia  of  its  units.  If  wo  confine  our  attention  to  that 
part  of  the  motion  which,  escaping  transformation,  continues 
its  course,  then  it  ia  a  corollarj-  from  tho  persistence  of 
force  that  as  much  of  this  remaining  motion  as  is  taken 
up  in  changing  tho  positions  of  the  units,  must  leave  these 
BO  much  less  able  to  obstnict  subsequent  motion 
direction, 

Thus  in  all  tho  changes  heretofore  and  at  present  displayed 
by  the  Solar  System ;  in  all  those  that  have  gone  on  and  are 
still  going  on  in  tho  Earth's  crust ;  in  all  processes  of  organic 
development  and  function  ;  in  all  mental  actions  and  tho 
eSecta  they  work  on  the  body  ;  and  in  all  modifications  of 
Btructurc  and  activity  in  societies;  the  implied  movements  are 
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of  necessity  determined  in  the  manner  above  set  forth. 
'^Eherever  we  see  xnotton^  its  direction  nmat.be  that. of.  the 
.greatest  force.  Whcreyer^we  see  the  greatest  force  to  bo 
acting  in  a  given  direction^  in  that  direction  motion  must 
ensoe.  'These  ar©  not  truths  holding  only  of  one  class,  ""oroT 
some  classes^  of  phenomena;  but  they  are  among  those 
universal  truths  by  which  our  knowledge  of  phenomena  in 
general  is  unified. 


THE   RHYTHM   OF   MOTION. 


8  88.  When  the  pennant  of  a  vessel  lying  becalmed  first 
ehowa  tho  coming  breeze,  it  does  so  by  gentle  iindnlations 
tbat  travel  from  its  fixed  to  ila  free  end.  Pi-esBntly  the  sails 
begin  to  flap  ;  and  their  bloii's  agai'iut  tho  mast  increase  in 
rapidity  aa  the  brcezo  rifics,  liven  when,  being  fully  bellied 
out,  thoy  ore  in  great  part  steadied  by  the  strain  of  the  yards 
and  cordage,  their  free  edges  tremble  with  each  stronger 
guat.  And  should  (hero  come  a  gale,  the  jar  that  ia  felt  on 
laying  hold  of  tho  shrouda  shows  that  tho  rigging  vibrates ; 
while  the  niah  and  wliistlo  of  tho  wind  prove  that  in  it, 
rapid  undulations  are  generated.  Ashore  the  conflict  betw( 
tho  current  of  aii-  and  the  things  it  meets  reanlts  in  a 
rhythmical  action.  The  leaves  all  shiver  in  the  blast ;  each 
branch  oscillates ;  and  every  exposed  tree  sways  to  and  fro. 
The  blades  of  grass  and  dried  bents  in  the  meadows,  and  still 
better  the  stalks  in  tho  neighbouring  corn-heldB,  exhibit  tho 
same  rising  and  falling  movement.  Sor  do  the  more  Btable 
objects  lail  to  do  the  like,  though  in  a  less  manifest  fashion ; 
as  witness  tho  shudder  that  may  bo  felt  throughout  a  house 
during  tho  paroxysms  of  a  violent  storm.  Streams  of 

water  produce  in  opposing  objects  the  Bomo  general  effects  as 
do  streams  of  air.  Submerged  weeds  growing  in  the  middle 
af  ft  brook,  undulate  from  end  to  end.  Branches  brought 
down  by  the  Inst  flood,  and  left  entangled  a' 
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^^^rtcro  tho  currcut  ia  rapid,  arc  Uirowit  iuto  a  atute  of  up  and 

^^■'down  movement  that  is  slow  or  quiuk  in  proportion  as  they 

^^  Bre  large  or  small ;  and  where,  as  in  great  rivers  like  the 

Hisaissippi,  whole  trees  arc  thus  held,  the  name  "  sawyera," 

by  which  they  aro  locally  known,  siifficiently  describes  tha 

rhythm  produced  in  them.     Note  again  the   effect   of  tho 

antagonism  between  the  current  and  its  channel.     In  shallow 

places,  where  the  action  of  the  bottom  on  the  water  flowing 

^^_  over  it  is  visible,  we  see  a  ripple  produced — a  series  of  undula- 

^^■tioiis.     And  if  wc  study  the  action  and  re-action  going  on 

^^Pl>etweeu  tho  moving  fiuid  and  its  bimka,  we  still  find  tho 

^^  principle  illustrated,  though  in  a  different  way.     For  in  every 

rivulet,  as  in  tho  mniiped-out  course  of  every  great  river,  this 

bends  of  the  stream  from  side  to  aide  throughout  its  tortuous 

Ioourea  constitute  a  lateral  imdulation — an  undulation  bo  in- 
evitable that  even  an  artificially  straightened  chiinn«l  ia 
eventually  changed  into  a  serpentine  one.  Analogous  phe- 
Bomena  may  be  observed  where  the  water  is  stationary  and  • 
the  solid  matter  moving.  A  stick  drawn  laterally  through 
tile  water  with  much  force,  proves  by  the  throb  which  it 
commimicatea  to  the  hand  that  it  is  in  a  state  of  vibration. 
Even  where  the  moving  body  is  massive,  it  only  requires  that 
great  force  should  be  applied  to  get  a  aensible  effect  of  like 
kind  :  instance  the  screw  of  a  screw-steamer,  which  instead 
of  a  smooth  rotation  falls  into  a  rapid  rhythm  that  sends  a 
tremor  through  the  whole  vessel.  Tha  sound  which 

i  results  when  a  bow  ia  drawn  over  a  violin-string,  shows  us 
Ttbrutione  produced  by  tho  movement  of  a  solid  over  a  solid. 
In  lathes  and  planing  machines,  the  attempt  to  take  off  a 
thick  shaving  causes  a  violent  jar  of  the  wholo  apparatus,  and 
thu  production  of  a  series  of  waves  on  the  iron  or  wood  that 
is  cut.  Every  boy  in  scraping  bis  slate-pencil  finds  it 
ecarcely  posablo  to  bclp  making  a  ridged  surface.  If  you 
roll  a  bull  along  the  ground  or  over  the  ice,  there  is  always 
more  or  less  np  and  down  movement — a  movement  that  ia- 
■  lisiblo  while  the  velocity  is  considerable,  but  becomea  too 
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sm&ll  and  rapid  to  be  ecen  by  the  unaided  cyo  as  the 
dimiabhea.  However  emooth  the  raila,  and  however  per- 
fectly built  the  carriagcB,  a  railway-train  inevitably  geta  into 
oscillationB,  both  lateral  and  vertical.  Even  where  moving 
matter  is  suddenly  arrested  by  collision,  the  law  is  still  illus- 
trated ;  i'or  both  the  body  striking  and  the  body  struck  are 
mado  to  tremble;  and  trembling  is  rhythmical  movement. 
Littio  as  wo  habitually  obaorve  it,  it  is  yel  certain  that  tho 
impulses  our  actions  impress  from  moment  (n  moment  on 
surrounding  objects,  arc  propagated  through  them  in  vihrtt- 
tions.  It  needs  but  to  look  through  a  telescope  of  high 
power,  to  he  convinced  that  each  puU^tiiui^or  the.heaiLgives 
a  jar  to  the  whole  room.  If  we  pass  to  motions  of 

anoth^  order — those  namely  whiuh  take  place  in  the  etherial 
medium — wo  still  find  the  same  thing.  Every  fresh  dis- 
covery confirms  the  hypothesis  that  light  con&ists  of  undula- 
tions. The  raj'9  of  boat,  too,  are  now  found  to  have  a  like 
fundamental  Tiature  :  their  undulations  differing  from  those 
of  light  only  in  their  comparative  lengtha.  Nor  do  the  movi*- 
mcnts  of  electricity  fail  to  furnish  us  with  an  illustrai.' 
though  one  of  n  different  order.  Tho  northern  aurora  may 
often  be  observed  to  pulsate  with  waves  of  greater  brightnes^j 
and  the  electric  discharge  through  a  vacuum  shows  us  I 
stratified  appearance  that  the  current  is  not  uniform, 
comes  in  gushes  of  greater  and  lesser  intensity.  Should 

it  bo  said  that  at  any  rate  there  are  eome  motions,  as  thoeo  of 
projectiles,  which  arc  not  rhythmical,  the  reply  is,  that  the 
exception  is  apparent  only ;  and  that  these  motions  would  bo 
rhythmical  if  thoy  woro  not  interrupted.  It  is  common  to 
assert  that  tho  trajectory  of  a  cannon  ball  is  a  parabola ;  and 
it  is  true  that  (omittiug  atmospheric  resistance)  tho  curve 
scribed  differs  so  slightly  from  a  parabola  that  it  may  pi 
cally  bo  regarded  as  one.  But,  strictly  Bpeaking,  it 
tion  of  on  extremely  eccentric  ellipse,  having  tho  Earth's 
centre  of  gravity  for  its  remoter  focus  ;  and  but  for  its  arrest 
by  the  substance  of  tho  Earth,  tho  cannon  ball  would  thiTd. 
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round  that  focus  and  return  to  the  poinl.  whence  it  startod ; 
again  to  repeat  this  slow  rhythm.  Indeed,  while  sooming  at 
first  sight  to  do  tho  reverse,  the  discharge  of  a  cannon 
furnishes  one  of  the  beat  illustrationB  of  the  principle  enunci- 
ated, Tho  explosion  produces  violent  undulations  in  tho 
surrounding  air.  The  whizz  of  the  ahot,  as  it  fliee  towards 
its  mark,  is  duo  to  another  series  of  atmospherio  undulations. 
And  the  movement  to  and  from  the  Earth's  centre,  which  the 
cannon  ball  is  beginning  to  perronn,  being  chocked  by  solid 
mattpr,  ia  transformed  into  a  rhythm  of  another  order ; 
namely,  the  vibration  which  the  blow  sends  through  neigh- 
botmng  bodies." 

"''ytihr  ''°  •""'•y  i^nerally  not  simple  but  compound. 
There  are  usually  at  work  various  I'orces,  causmg  undiilatioaa 
didbriog  in  rapidity  ;  and  hence  it  continually  happens  that 
besides  the  primary  rhythms  there  are  secondary  rhythms, 
produced  by  the  periodic  coincidence  and  antagonism  of  the 
primary  ones.  Double,  triple,  and  even  quadruple  rhythms, 
aro  thus  generated.  One  of  the  simplest  instances  is  afforded 
by  what  in  acoustics  are  known  as  "beats  :"  recurring  inter- 
vals of  sound  and  silence  which  are  perceived  when  two  notes 
of  nearly  the  same  pitch  are  struck  together ;  and  which  are 
due  to  the  alternate  correspondence  and  antagonism  of  Uie 
ntmoBphoric  waves.  In  like  manner  tho  various  phenomena 
due  to  what  is  called  interference  of  light,  severally  result 
from  the  periodic  agreement  and  disagreement  of  ctherial 
undulations — undulations  which,  by  alternately  intcnsi- 
fjHng  and  neutralizing  each  other,  produce  intervals  of 
increased  and  diminished  light.  On  the  aca-s!ioro  may  be 
noted  sundry  instances  of  compound  rhythm.  Wo  have 
that,  of  the  tides,  in  which  tho  daily  rise  and  full  under- 
goes a  fortnightly  increase  and  decrease,  duo  to  the  olter- 
nato  coincidence  and   antagonism   of  tho  solar  and  lunar 

•  After  bBTing  for  Homo  years  sapposed  myself  alone  in  llio  belief  lllnl  all  mo- 
tion ii  rhjftbinicnl,  I  diiCOTtnd  thai  mf  Eneod  Prolouor  Tynilill  iln  luilil  Utii 
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attractions.  Wc  have  ogain  that  which  is  psrpetoally 
furniflhed  by  tlio  surface  of  the  sea  :  CTcry  large  vav«  bear- 
ing smnller  ones  on  its  sides,  and  these  etiU  GnmUer  ones ; 
Tvith  the  result  that  each  flake  of  fuom,  along  with  the  por- 
tion of  water  bearing  it,  undcrgoca  minor  asccnU  and  descents 
of  soveral  orders  while  it  is  being  raised  and  lowered  by  the 
greater  billows.  A  quite  dift'erent  and  very  interesting 
example  of  compound  rhythm,  occura  in  the  little  rills  which, 
at  low  tide,  run  over  thosand  out  of  the  shinglo  banks  abovo. 
^Vhere  the  channel  of  one  of  these  is  narrow,  and  the  el 
rnnn  strongly,  the  sand  at  the  bottom  is  ruised  into 
of  ridges  corresponding  to  the  ripplo  of  the  water. 
watching  for  a  short  time,  it  will  be  seen  that  these  ridges 
are  being  raised  higher  and  the  ripple  growing  stronger; 
unlU  at  length,  the  action  becoming  violent,  the  whole  aeries 
of  ridges  is  suddenly  swept  away,  tho  stream  runs  smoothly, 
and  the  process  commences  afresh.  Instances  of  still  more 
complex  rhythms  might  bo  added  ;  but  they  will  come  more 
appropriately  in  connexion  with  the  several  kinds  of  oosmioftl. 
rlinuges,  hereafter  to  bo  dealt  with. 
FroHLthoenBe^hlo-oLiJio,  facts  aaftlmva  Hrt  forth,  it  wiH|)j^ 

NOCn  that  vliytlifp  fPf'^tfl  yhj-iv^vpr  thi-.rot  U  ft  ^^onflii^T,  fff  f^rl^r^^ 

not  in  equilibrium.  If  tho  untagouist  foic(-s  at  any  point  aro 
biilailMd,  there  is  I'cst ;  and  in  the  absence  of  motion  there 
can  of  course  be  no  rhythm.  But  if  instead  of  a  balant 
there  is  an  excess  of  force  in  one  direction — if,  us  necessai'ilj 
follows,  motion  is  set  up  in  that  direction ;  then  for  thi 
motion  to  continue  uniformly  in  that  direction,  it  is  requiail 
that  the  moving  matter  should,  notwithstanding  its  unceasing-^ 
chango  of  place,  present  unchanging  relations  to  the  soorci 
of  force  by  which  its  motion  is  produced  and  opposed.  This 
howevor  is  impossible.  Every  further  transfer  through  space 
must  alter  tho  ratio  between  the  forces  concerned — must  in- 
crease or  decrease  the  predominance  of  one  force  over 
other — must  prevent  uniformity  of  movement.  And  if  tl 
movement  cannot  be  uniform,  then,  in  the  absence  of  ficoolt 
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lion  or  retardation  continued  tlirougli  infinite  time  and  space, 
(reauZta  which  cannot  be  conceived)  the  only  nltemative  ia 
rhythm. 

secondary  concluejon  must  not  be  omitted.  In  the  last 
Ti'ninw  trlifili  TTintiffn  jb  iiEYgr_  abaoltttely  rectitipear^ 
remains  to  be  added  that,  as  a  conBeqnence^  rhythi 
iOy  jncoqiplete.  A  truly  rectilinear  rhythm  can 
when  the  opposing  forces  are  in  exactly  the  some 
the  probnbilitieB  against  this  arc  infinitely  great, 
To  generate  a  perfectly  circular  rhj-thm,  the  two  forces  con- 
cerned must  be  exactly  at  right  angles  t«  each  other,  and 
must  have  exactly  a  certain  ratio ;  and  against  this  the  pro- 
Iwbilitiefl  are  liiewiso  infinitely  great.  All  other  proportions 
;iiid  directions  of  the  two  forces  will  produce  an  ellipse  of 
greater  or  less  eccentricity.  And  when,  as  indeed  always 
happens,  above  two  forces  are  engaged,  the  curve  described 
must  bo  more  complex ;  and  cannot  ejtactly  repeat  iteelf.  So 
that  in  fact  throughout  nature,  this  action  and  re-action  of 
forcGfi  never  brings  about  a  complete  return  to  a  previous 
fltate.  Where  the  movement  is  very  involved,  and  especially 
where  it  ia  tliat  of  some  aggregate  whose  units  are  partially 
independent,  anything  liko  a  regular  cnrvo  is  no  longer 
traceable;  we  see  nothing  more  than  a  general  oscillation. 
And  on  the  completion  of  any  periodic  movement,  the  degree 
in  which  the  state  arrived  at  difiers  from  the  state  de- 
parted from,  is  usually  marked  in  proportion  aa  the  influences 
at  work  are  numerous. 


S8 


.  That Bpir«iwTapgemwit-BO-geitBiaI.afflfiB&the^ 
_  —an  arrangement  which  must  bo  ossamod 

[  matter  moving  towards  a  centre  of  gravity  through  a  resist- 
I  ing  medium — shows  us  the  progressive  establishment  of 
I  revolution,  and  therefore  of  rhythm,  in  those  remote  spaces 
I  which  the  nebulee  occupy.  Double  stars,  moving  round  com- 
LlBon  centres  of  gravity  in  periods  some  of  which  are  now 
rMoertained,  exhibit  settled  rhythmii-ol  actions  in  distant  parts 
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of  our  siderial  syBtem.     And  another  fact  which",  Uumj^ 
different  order,  liaa  a  lile  general  significance,  is  famialiod  hf-i 

viiriftblo  stars — stars  winch  alternately  brighten  and  fade. 

The  poriodicitios  of  the  planets,  satellities,  and  comets,  are 
eo  familiar  that  it  would  be  inexcusable  to  name  them,  were 
it  not  needful  hero  to  point  out  that  they  are  so  many  grand 
illustmtiona  of  this  general  law  of  movement,  fiut  hesi 
the  revolutions  of  these  bodies  in  their  orbits  (all 
cxcentric)  and  their  rotations  on  their  axes,  the  Solar  &i 
pi'oaents  us  with  variuus  rhythms  of  a  less  manifest  and  mi 
complex  kind.  In  each  planet  and  satellite  there  is  there' 
lutiou  of  the  nodes — a  alow  change  in  the  podlion  of 
orbit^plane,  which  after  completing  itself  commences  afreshT 
There  is  ihe  gradual  alteration  in  the  length  of  tho  axis 
major  of  the  orbit ;  and  also  of  its  •scentricity :  both  o( 
which  are  rhythmical  alike  in  the  sense  that  they  alternate 
between  maxima  and  minima,  and  in  tho  sense  that  the  pro- 
gress from  one  extreme  to  the  other  is  not  uniform,  but  is 
mnde  with  fluctuating  velocity.  Then,  too,  there  is  tlie  revo- 
lution of  the  line  of  apsides,  which  in  course  of  time  moves 
round  tho  heavens — not  regularly,  but  through  complex 
oscillations.  And  further  we  have  vuriatiocifi  in  the  directions 
of  the  planetary  axes — that  known  as  nutation,  and  that 
larger  gyration  which,  in  the  case  of  the  £arth,  canses  the 
precession  of  the  equinoxes.  These  rhythms,  already 

more  or  leas  compound,  aro  compounded  with  e-ach  other. 
Such  an  instance  as  the  secular  acucleration  and  rutardation 
of  the  moon,  consequent  on  the  varying  exccntricity  of 
Earth's  orbit,  is  one  of  the  simplest.  Another,  having  tt 
important  consequences,  results  from  tlie'  changing  direct 
of  the  axes  of  rotation  in  planets  whose  orbits  are  decidedly 
excentric.  Every  planet,  during  a  certain  long  period,  pre- 
B(>nta  more  of  its  northern  than  of  its  southern  hemisphere  to 
the  Gun  at  the  time  of  its  nearest  approach  to  him  ;  and  theo^  V 
again,  during  a  like  period,  presents  more  of  its 
hemisphere  than  oi'  its  northarn— a  recurring 
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wliich^  tliofugli  causing  in  some  planets  no  sensible  alterations 
of  olimate,  inrolves  in  the  case  of  the  Earth  an  epoch  of 
21|000  years,  during  which  each  hemisphere  goes  through  a 
cyde  of  temperate  seasons,  and  seasons  that  are  extreme  in 
their  heat  and  cold.  Nor  is  this  alL  There  is  eren  a  Taria(- 
tion  of  this  yariation.  For  the  summers  and  winters  of  the 
whole  Earth  become  more  or  less  strongly  contrasted,  as  the 
excentrifiity  ot  its  orbit  increases  and  .decreases.  Hence 
during  increase  of  the  excentricity,  the  epochs  of  moderately 
contrasted  seasons  and  epochs  of  strongly  contrasted  seasons, 
through  which  alternately  each  hemisphere  passes,  must  grofr 
more  and  more  different  in  the  degrees  of  their  contrasts ; 
and  contrariwise  during  decrease  of  the  excentricity.  So 
that  in  the  quantity  of  light  and  heat  which  any  portion  of 
the  Earth  reoeiTes  from  the  sun,  there  goes  on  a  quadruple 
rhythm :  that  of  day  and  night ;  that  of  summer  and  win- 
ter ;  that  due  to  the  changing  position  of  the  axis  at  perihe- 
lion and  aphelion,  taking  21,000  years  to  complete ;  and  that 
inyolyed  by  the  yariation  of  the  orbit's  excentricity,  gone 
through  in  millions  of  years. 


§  84  "T**^^  tArnififriBl  rrrmwin  irhmri  At 
solar  heat  is  direct,  of  cours<p  fnn^^'^'^  "  ''^ythm  t^p* 

S£fm^  ^  jh^  periodically  chainp^y  tmunrnt  nf  hiHtj^  T^*^fr 

Ay4t  p^rt  ^  ^i*o  "F^^ii  riu^i^^  TbejinxfLuAf  though  the 
least obtmsiYe,  instance  is  suppliH  ^ry^'^  Hlftg^^M?  w"^^*^^"^ 
In  theae  there  is  a  diurnal  increase  and  decrease,  an  annual 
increaae  and  deciease,  and  a  decennial  increase  and  decrease ; 
the  latter  aaswenng  to  a  period  during  which  the  solar  spots 
beoome  alternately  abundant  and  scarce:  besides  which  known 
varialiona  there  are  probably  others  corresponding  with  the 
astnmomical  eydes  just  described.  More  obTioos  examples 
are  fontidied  by  the  moremeots  of  the  ocean  and  the  atmo- 
spheie*  Xarine  ennents  from  die  equator  to  the  poles  abore, 
and  £tom  the  pdca  to  the  equator  benesth,  show  us  an  nO' 
ocMKBg  backward  and  iorward  motioii  tkrooghoot  this  Taut 
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fof  water— a  motion  varying  in  amount  according  to  tbv 
u,  and  compounded  with  smaller  like  inotioiis  of  local 
The  similarly- caused  general  currents  in  the  air,  huve 
similar  annual  voriationa  similarly  moditicd.  Irregular  ns 
Ihey  arc  in  detail,  wc  still  sco  in  the  monsoona  and  other  tropi- 
cal atmospheric  diaturbonceB,  or  even  in  our  own  equinoctial 
galea  and  spring  east  winds,  a  periodicity  sufficiently  decid- 
ed. Again,  we  have  an  alternation  of  times  during 
which  evaporation  predominates  with  times  during  which  con- 
densation predominates :  shown  in  the  tropics  by  strongly 
marked  rainy  seasons  and  eeaaons  of  drought,  and  in  the 
temperate  zones  by  corresponding  changes  of  which  the  pe- 
riodicity, though  less  definite,  is  still  traceable.  The  diffusion 
and  precipitation  of  water,  besides  the  slow  alternations 
answering  to  different  part*  of  the  year,  furnish  us  with  ex- 
amples of  rhythm  of  a  more  rapid  kind.  Daring  wet 
weather,  lasting,  let  ua  say,  over  some  weeks,  the  tendency 
(o  condense,  though  greater  than  the  tendency  to  evaporate, 
does  not  show  itself  in  continuous  rain ;  but  the  period  is 
mode  up  of  rniny  days  and  days  that  arc  wholly  or  partially 
fair.  Nor  is  it  in  this  rudo  alternation  only  tluit  the  law  is 
manifested.  During  any  day  throughout  this  wet  weather  a 
minor  rhythm  is  traceable ;  and  especially  so  when  the  ten- 
dencies to  evaporate  and  1o  condense  are  nearly  btJani 
Among  mountains  this  minor  rh}'thm  and  its  causes  mai 
studied  f  o  groat  advantage.  Moist  winds,  which  do  not 
cipitate  their  contained  water  in  passing  over  the  cora| 
tively  warm  lowlands,  loso  so  much  he-at  when  they 
tlio  cold  mountain  peaks,  that  condensation  rapidly 
place.  Water,  however,  in  passing  from  the  gaseous  to  the 
fluid  state,  gives  out  a  considerable  amount  of  heat;  and 
hence  the  resulting  clouds  are  warmer  titan  the  air  that  pro- 
iripitates  them,  and  much  warmer  than  the  high  rocky  sur- 
faces round  which  they  fold  themselves.  Hence  in  the 
course  of  the  storm,  these  high  rocky  surfaces  are  raised  in 
iempcrature,  partly  by  radiation  from  the  enwrapping  tioi 
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partly  ty  contact  of  tho  falling  rftin-drops.  Giving  off  more 
he«t  than  before,  they  no  longer  lower  so  greatly  the  tonnwr- 
ature  of  the  air  passing  over  thom  ;  and  so  cease  to  procipi- 
tnto  ita  contained  water.  The  clouda  bronk ;  the  eky  begins 
to  clear ;  and  a  gleam  of  eunahine  promises  that  the  day  ia 
going  to  be  fine.  But  the  small  supply  of  heat  which  the 
cold  mountain's  sides  have  received,  is  soon  lost :  especially 
when  the  dispersion  of  the  clouda  permits  free  radiation  into 
space.  Very  aoon,  therefore,  these  elevated  aurfacos,  becom- 
ing aa  cold  as  at  first,  (or  perhaps  even  colder  in  virtue  of  the 
evaporation  set  up,)  begin  again  to  condense  the  vnpour  in 
the  air  above ;  and  there  comes  another  storm,  followed  by 
the  samo  effects  aa  before.  In  lowknd  regions  this  action 
and  reaction  ia  uanally  less  conspicuous,  because  the  contrast 
of  temperatures  is  less  marked.  Even  here,  however,  it  may 
be  traced ;  and  that  not  only  on  showery  days,  but  on  daya  J 
of  cmitinuoufl  rain  ;  for  in  these  we  do  not  see  uniformity : 
always  there  are  fits  of  harder  and  gentler  rain  that  aro  pro- , 
bably  caused  as  above  explained. 

Of  course  these  ingfi-nrr^"g'"^'^'y**'''*""'™"nlT"  something' 
(;oa:^£onding  fo  them  I'a  tbt 
lKatfiLaa.,tlie,EaiiIi'B  surface.     Variatiooa  in  the  quantities  of 
sediment  brought  down  by  rivers  that  rise  and  fall  with  the 
Bcasons,  must  caufie  variations  in  the  resulting  strata — alter- 
nations of  colour  or  quality  in  tho  successive  laminae.     Beda 
furraed  from  tho  detritus  of  shores  worn  down  and  carried 
iwiiy  by  tho  waves,  must  similarly  show  periodic  differencea  i 
answering  to  the  periodic  winds  of  tho  locality.     In  so  far  as  J 
frost  influences  the  rate  of  denudation,  ita  recurrence  is  a  1 
factor  in  the  rhythm  of  sedimentary  deposits.     And   tho 
geological  changes  produced  by  glaciers  and  icebergs  must 
similarly  have  their  ulternating  periods  of  greater  and  less 
tatenaity. 

_XIiare_ig  evidence  also  that  mo'lifir"*'"""  '""  *''"  Ti'-»'*J''- 
crust  duoto  igneous  action  baye_a  fiprt"i«  pni-i'^ifitjf  yo{. 
othio  eruptions  arc  not  continuous  but  intermitlent,  and  M  ] 
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fnraa  the, data  enable  us  to  judge,  have  a  certain  average 
rate  of  recurrence ;  which  rate  of  recurrence  is  complicated 
by  rifling  into  epochs  of  greater  activity  and  fulling  into 
epochs  of  comparative  quiescence.  Ho  too  ia  it  with  earth 
quakes  and  the  derations  or  deproasions  caused  by  them.  Al 
the  month  of  tho  Mississippi,  the  alternation  of  strata  gives 
decisive  proof  of  successive  sinkings  of  the  surface,  that 
bare  taken  place  ut  tolerably  equal  intervals.  Everywhere, 
in  the  extensive  groups  of  conformable  strata  that  imply 
small  subsidences  recurring  with  a  certaia  average  frequency, 
wo  see  a  rhythm  in  tho  action  and  reaction  between  the 
Earth's  crust  and  its  molten  contents — a  rhythm  compounded 
with  those  slower  ones  shown  in  the  termination  of  groups  of 
strata,  and  the  commencement  of  other  groups  not  con- 
formable to  them.  There  is  even  reason  for  suspect- 
ing a  geological  periodicity  that  is  immensely  ^toaxr  and  iiir 
wider  in  its  effects  ;  namely,  an  alternatioii  of  thoao  <aot  i^- 
heavals  and  submcrgencies  by  which  continents  are  produced 
where  there  vcia  oceans,  and  oceans  wh«i«  4h«r»-wer» -eoati-. 
nents.  For  supposing,  as  we  may  fairly  do,  that  the  Earth's 
crust  is  throughout  of  tolerably  equal  thickness,  it  is  manifest 
that  such  portions  of  it  as  become  most  depressed  below  tho 
average  level,  must  have  their  inner  surfaces  most  exposed 
to  the  currents  of  molten  matter  circidating  within,  and  will 
therefore  undergo  a  larger  amount  of  what  may  be  cuUcd 
igneous  denudation  ;  while,  conversely,  tho  withdrawal  of  the 
inner  surfaoes  from  those  currenta  where  the  Earth's  cru£t  is 
moat  elevated,  will  cause  a  thickening  more  or  less  couipeus- 
ating  the  aqueous  denudation  going  on  externally.  Heuco 
those  depressed  ureas  over  which  the  deepest  oceans  lie,  being 
gradually  thinned  beneath  and  not  covered  by  much  sedi- 
mentary deposit  above,  will  become  aroos  of  least  resistance, 
and  will  then  begin  to  yield  to  the  upward  pressure  of  the 
Earth's  contents ;  whence  will  result,  throughout  such  areas, 
long  continued  elevations,  ceasing  only  when  the  reversastat'3 
of  things  has  been  brought  about .     Whether  this  speqidal  ~ 
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be  well  or  lU  founded,  does  not  howover  a9cct  the  general 
conclusion.  Apart  from  it  we  hflve  sufficient  cvidenoo  tLat 
geologic  procossea  are  rhythmical. 

§  85.  Perhaps  nowhere  aro  the  illustrations  of  rhythm 
I  BO  rmmerous  and  bo  manifest  as  among  the  phenomena  of  1"' 
Plants  do  not,  indeed,  usually  show  ua  any  decided  perio 
cities,  save  those  determined  by  day  and  night  and  by 
seaaona.  But  in  animals  we  have  a  great  variety  of  move-  ' 
monts  in  which  the  alternation  of  opposite  extremes  goes  on 
witli  all  degrees  of  rapidity.  The  swallowing  of  food  is 
effected  by  a  wave  of  constriction  passing  along  the  ccs 
gua;  its  digestion  is  accompanied  by  a  muscular  action 
stomach  that  is  also  undulatory ;  and  tho  peristaltic  motion  < 
the  intestines  ia  of  like  nature.  The  blood  obtained  froc 
food  ia  propelled  not  in  a  uniform  current  but  in  pulses  ;  and 
it  13  aerated  by  lungs  that  alternately  contract  and  expand.  AH 
locomodan  results  from  oscillating  movements :  even  where  it 
is  apparently  continuous,  as  in  many  minute  forms,  the  mi- 
croscope proves  the  vibration  of  cilia  to  be  the  agency  by 
which  the  creature  ia  moved  smoothly  forwards. 

Primary  rh3rthms  of  the  organic  actions  arc  compounded 
with  secondary  ones  of  longer  duration.  These  various 
modes  of  activity  have  their  recurring  periods  of  increase  and 
decrease.  We  see  this  in  the  periodic  need  for  food,  and  in  the 
periodic  need  for  repose.  Each  meal  induces  a  more  rapid 
rhythmic  action  of  the  digestive  organs;  the  pulsation  of 
the  heart  is  accelerated  ;  and  tho  inspirations  become  mora 
frequent.  During  sloep,  on  the  contrary,  these  several 
movements  slacken.  So  that  in  the  course  of  the  twenty- 
four  hours,  those  smalt  undulations  of  which  tho  different 
kinds  of  organic  action  are  constituted,  undergo  one  long 
wavo  of  increase  and  decrease,  complicated  with  several 
minor  waves.  Experiments   have  shown  that    there 

are  still  slower  risca  and  fulls  of  functional  activity. 
Waste  and  assimilution  aro  not  baliiuccd  by  every  meal,  bttt 
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wio  or  other  moiiitainfl  for  sorao  time  a  slight  excosa ;  rotbat 
n  person  in  ordinary  liealth  is  found  to  ondergo  nn  increase 
and  deorcaso  of  wcig^ht  during  recurring  interyals  of  tolemblo 
equality.  Besidoa  those  regular  periods  there  are  still  longci 
and  comparatively  irregular  ones;  namely,  those  alternation; 
of  greater  and  less  vigour,  which  oven  healthy  people  expo- 
rienoe.  So  inevitable  ore  these  oscillations  that  even  meni^ 
Irainiiig  cannot  bo  kopt  stationary  at  their  highest  power,  I 
when  they  havo  readied  it  begin  to  retrograde.  ~ 

Iher  evidence  of  rhythm  in  the  vitiil  movcmonfs  is  fxH 
aishcd  by  invalids.  Sundry  disorders  are  named  from 
intermittent  character  of  their  sjinptoms.  Even  where  1 
periodicity  is  nut  very  marked,  it  is  mostly  traceable.  Fatieol 
rarely  if  ever  get  uniformly  worse ;  and  convalescents  liafl 
usually  their  days  of  partial  relapse  or  of  less  decided  t 
vance. 

Aggregates  of  living  creatures  illusti-atc  the  general  truth'  I 
in  other  waj's.  If  each  species  of  organism  bo  regarded  as  ■ 
whole,  it  displays  two  kinds  of  rhythm.  Life  as  it  exists  i ' 
all  the  members  of  such  species,  is  an  extremely  complex  k 
of  movement,  more  or  less  distinct  from  the  kinds  of  mov* 
niciit  whieh  constitulo  lifo  in  other  species.  In  each  indi- 
vidual of  the  species,  this  extremely  complex  kind  of  move- 
ment begins,  rises  to  its  climax,  declines,  and  i 
death.  And  every  successive  generation  thus  cxhibifa  awaid 
of  that  peculiar  activity  characterizing  the  species  as  i 
whole.  The  other  form  of  rhythm  is  to  be  traced  i 

that  variation  of  number  which  each  tribe  of  animals  a 
plauts  is  ever  undergoing.  Tliroughout  the  unceasing  cat 
flict  between  tho  tendency  of  a  species  to  increase  nnd  t 
antagonistic  teudcncioB,  there  is  never  an  equilibrium : 
always  predominates.  In  the  case  even  of  a  cultivated  pi* 
or  domesticated  animal,  where  artificial  means  are  used  i 
maintain  the  supply  ot.a  uniform  level,  wo  BtiU  see  thato«o3 
lations  of  abundance  and  scarcity  cannot  be  avoided, 
among  the  creatures  iincared  for  by  man,  each  oscillatiol 
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are  usually  more  marked.  After  a  race  of  organisms  has 
been  greatly  thinned  by  enemies  or  lack  of  food,  its  surriying 
members  become  more  favourably  circumstanced  than  usual 
During  the  decline  in  their  numbers  their  food  has  grown 
relatively  more  abundant ;  while  their  enemies  have  diminish- 
ed  from  want  of  prey.  The  conditions  thus  remain  for 
some  time  favourable  to  their  increase ;  and  they  multiply 
rapidly.  By  and  by  their  food  is  rendered  relatively  scarce, 
at  the  same  time  that  their  enemies  have  become  more 
numerous ;  and  the  destroying  influences  being  thus  in  excess, 
their  number  begins   to  diminish  again.  Yet  one 

more  rhythm,  extremely  slow  in  its  action,  may  be  traced  in 
the  phenomena  of  Life,  contemplated  imder  their  most  general 
aspect.     The  researches  of  palseontologists  show  that  there 
have  been  going  on,  during  the  vast  period  of  which  our  sedi- 
mentary rocks  bear  record,  successive   changes  of  organic 
forms.     Species  have  appeared,  become  abundant,  and  then 
disappeared.     Genera,  at  first  constituted  of  but  few  species, 
have  for  a  time  gone  on  growing  more  multiform ;  and  then 
have  begun  to  decline  in  the  number  of  their  subdivisions  : 
leaving  at  last  but  one  or  two  representatives,  or  none  at  alL 
During  longer  epochs  whole  orders  have  thus  arisen,  culmin- 
ated, and  dwindled  away.  And  even  those  wider  divisions  con- 
taining many  orders  have  similarly  undergone  a  gradual  rise, 
a  high  tide,  and  a  long-continued  ebb.   The  stalked  Crinoidea, 
for  example,  which,  during  the  carboniferous  epoch,  became 
abundant,  have  almost  disappeared :  only  a  single  species 
being  extant.     Once  a  large  family  of  molluscs,  the  Brachio- 
poda  have  now  become  rare.     The  sheUed  Cephalopods,  at 
one  time  dominant  among  the  inhabitants  of  the  ocean,  both  in 
number  of  forms  and  of  individuals,  are  in  our  day  nearly 
extinct.    And  after  an  ''  age  of  reptiles,"  there  has  come  an 
ago  in  which  reptiles  have  been  in  great  measure  supplanted 
by  mammals.     Whether  these  vast  rises  and  falls  ot  different 
kinds  of  life  ever  undergo  anything  approaching  to  repetitions, 
(which  they  may  possibly  do  in  correspondence  with  ihom 
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Tast  ^clea  of  olevatiou  and  aubsidcnce  that  produce  contiiienta 
and  oceanB,)  it  is  sufficiently  cleor  that  I^ife  on  the  Earth  has 
not  progresacd  uniformly,  but  in  immense  undulationa. 
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§  86.  It  iu  not  manifest  that  the  changes  of  conscioi 
are  in  any  sense  rhythmical.  Yet  here,  too,  analysis  provfli  ■* 
both  that  the  mental  state  existing  at  any  moment  is  not 
imiform,  but  is  decomposiihlc  into  rapid  oseillutions  ;  and  also 
that  mental  stntcs  pass  through  longer  intervals  of  incTcaKng 
and  decreasing  intensity. 

Though  while  attending  to  any  single  sensation,  or  any 
group  of  related  sensations  eonstituting  the  consciousneeB  ot 
an  object,  we  aecra  to  remain  for  the  time  in  a  persistent 
liomogencous  condition  of  mind,  a  careful  self-examinatu 
shows  that  this  apparently  unbroken  mental  state  is  in  tnil 
traversed  by  a  number  of  minor  states,  in  which  various  otliflr' 
sensations  and  perceptions  arc  rapidly  presented  and  disappear. 
From  the  admitted  fact  that  thinking  consists  in  the  establish*- 
mont  of  relations,  it  is  a  necessary  corollary  that  the  moiU'; 
tenance  of  consciousness  in  any  one  state  to  the  entiro  excli 
sion  of  other  states,  would  be  a  cessation  of  thought,  that  is,' 
consciousness.  So  that  any  seemingly  continuous  feeling,  a&j 
of  pressure,  really  consists  of  portions  of  that  feeling 
ally  recurring  after  the  momentary  intrusion  of  other  fe 
and  idoas^-qnick  thoughts  concerning  the  place  where  it 
felt,  the  external  object  producing  it,  its  consequences,  ai 
other  things  suggested  by  association.  Thus  there  is  goiog; 
on  an  extremely  rapid  departure  from,  and  return  to,  that  par- 
ticular mental  state  which  wo  regard  as  persistent.  Besides 
the  evidence  of  rhythm  in  consciousness  which  direct  analysis 
thus  affords,  we  may  gather  further  evidence  from  tho  corre- 
lation between  feeling  and  movement.  Sensations  and  emotiona 
exjiend  themselves  in  producing  muscular  contractions.  If  u 
sensation  or  emotion  were  strictly  continuous,  there  would  btfj 
continuous  discharge  along  those  motor  nerves  acted  upon.  Bi 
BO  far  as  experiments  with  artificial  stimuli  oaable  us  to  j  udge, 
a  continuous  dischargo  along  the  nerve  leading  to  a  muscle, 
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does  not  contract  it :  a  broken  discltarge  ia  I'equlred — a  rapid 
auccession  of  shocks.  Hence  muscular  coutraction  pro-su' 
that  rhyttmic  state  of  consciousness  which  direct  obserratioa  1 
discloses,  A  much  more  conspicuous  rhythm,  having    ' 

longer  waves,  is  seen  diiriDg  the  outflow  of  emotion  into 
dancing,  poetry,  and  music.  The  current  of  mental  energy 
that  shows  itself  in  these  modes  of  bodily  action,  is  not  con- 
linnous,  but  falls  into  a  succession  of  pulses.  The  measure  of 
u  dance  is  produced  by  the  alternation  of  strong  muscular 
contractiona  with  weaker  ones ;  and,  suvo  in  measures  of  the 
slmpleet  order  such  as  are  found  among  barbarians  and 
children,  this  alternation  is  compounded  with  longer  rises  and 
falls  in  tho  degree  of  muscular  excitement.  Poetry  is  a  form  of 
flpeeffh  which  results  when  the  emphasis  ia  regularly  recurrent ; 
that  is,  when  the  muscular  effort  of  pronunciation  has  de- 
finite periods  of  greater  and  less  intensity — periods  that  are 
complicated  "with  others  of  like  nature  answering  to  the  sue- 
cesaivc  verses.  Music,  in  still  more  various  ways,  exemplifies 
the  law.  There  are  the  recurring  bars,  in  each  of  which  there 
ia  a  primary  and  a  sccondarj'  beat.  There  is  the  alternate 
iucrease  and  decrease  of  miiscular  otrain,  implied  by  the 
ascents  and  descents  to  tho  higher  and  lower  notes— as- 
cents and  descents  composed  of  smaller  waves,  breaking  the 
rises  and  falls  of  tho  larger  ones,  in  a  mode  peculiar  to  each 
melody.  And  then  wo  have,  further,  tho  alternation  of  piano 
and  /orie  passages.  That  tbcae  several  kinds  of  rhythm, 
characterizing  itsthetic  expression,  are  not,  in  the  common 
sense  of  tlie  word,  artificial,  but  are  inlenser  forms  of  an  un-  I 
dulatory  movement  habitually  generated  by  feeling  in  it»  j 
bodily  discharge,  is  shown  by  the  fact  that  they  are  all  tnica- 
nblc  in  ordinary  speech ;  which  in  every  sentence  haa  ita  .1 
primary  and  secondary  emphases,  and  its  cadence  containing 4 
n  chief  rise  and  fall  complicated  with  subordinate  rise^  I 
und  falls ;  and  which  is  accompanied  by  a  more  or  lea 
oeclllatory  iicllon  of  the  limbs  when  tho  emotion  j 
gnat.  Still  longer  undulations  may  be  observed  hj 

tvory  one,  tii  hinii^clf  and  in  others,  on  occasions  of  cxtreniu 
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plesaoro  or  extreme  pain.  Note,  in  the  first  place,  that  paio 
having  its  origin  in  bodily  disorder,  is  nearly  always  porcep- 
tibly  rhj-thmical.  During  hours  in  which  it  cevcr  actually 
reases,  ithiisitsvarititionBofinteTMity— fitsorpurosyBms;  and 
then  after  these  hours  of  suffering  there  usually  come  hours 
of  comparative  ease.  Moral  pain  has  the  like  smaller  and 
larger  waves.  One  possessed  by  intense  grief  does  not  utter 
eontinuons  moans,  or  shed  tears  with  nil  equable  rapidity 
but  these  signs  of  passion  come  in  recurring  hursts.  Thi 
after  a  time  during  which  such  stronger  and  weaker  wa' 
of  pinotion  nltemale,  there  comes  a  calm — a  time  of  compi 
tivo  deadncss;  to  which  again  succeeds  another  interval, 
when  dull  sorrow  rises  afresh  into  acute  anguish,  with  its 
series  of  paroxysms,  Similarly  in  great  delight,  especially  aa 
manifested  by  children  who  have  Us  display  less  under  control, 
ihero  are  visible  variul  ions  in  the  intensity  of  feeling  shown — 
fits  of  laughter  and  dancing  about,  separated  by  pauses  in 
which  smiles,  and  other  slight  manifestations  of  pleasure, 
snfEcc  to  discharge  the  lessened  excitement.  Not  are 

there  wanting  evidences  of  mental  undulations  greater  in 
length  than  any  of  these — undulations  which  take  wee^,  or 
months,  or  years,  to  complete  themselves.    We  continually 
hear  of  moods  which  recur  at  intervals.     Verj-  many  persons 
havo  their  epochs  of  vivacity  and  depression.  There  nre  peri( 
of  industry  following  periods  of  idleness ;  and  times  at 
particular  Bubjects  or  tastes  are  cultivated  with  zeal,  altei 
ing  with  timra  at  which  they  arc  neglected.     Hce^weti 
which  Blow  oacillalionB,  the  only  qualification  to  be  mode  ii 
that  being  affected  hy  numerous  influences,  they  are  coi 
paratively  in-egular. 

§  87.    .^n  nomadic  societies  the  changes  of  pluee,  dtt 
.mined  as  they  usually  tire  by  e5hauatJon'~or'Iailiiro_< 
I  "jKiiJ^ly  of  food,  are  periodic  ;  and    in  many  casoa   show  ' 
recurrence  answering  to  the  seasons.     Each  tribe  that  hdl 
Moomein  some  degree  fised  in  ila  locality,  goes  on  increasing 
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till  imder  tho  pressures  of  onsatlsGed  dcairos,  tlicro-  roeulta 
migration  of  some  part  of  it  to  a  new  region — a  process  repeat- 
ed at  intervals.  From  such  oxccssea  of  population,  and  audi 
aucAssiye  waves  of  migration,  come  conflicts  ivith  other 
tribes  ;  which  are  also  increasing  ami  tending  to  diffuse 
themselves.  ThisantagomBm^liko  all  others,  results  not  in  an 
iiuifonn  motion,  but  in  aiL-JTifflHwitteiit  ohb.  War,  exhaue- 
tion,  recoil — peace,  prosperity,  and  renewed  aggression  : — sou 
heiie  the  alternation  more  or  less  discemiblo  in  the  military 
Ktivilies  of  both  savage  and  civilized  nations.  And  irregular 
as  is  thia  rhythm,  it  is  not  more  so  than  tho  diflbrent  sizea 
of  tlio  Bocictios,  and  the  extremely  involved  causes  of  varia-  J 
tion  in  their  strengths,  would  lead  us  to  anticipate,  I 

I'ni}sing  frori^  fTtpmnl  tn  intemiil  changes,  we  mc«t__witb.  J 
.lIiis-lBck.'^rd^^d  forward  movement  under  many  forms.     In 
^lic^ciyreats    of    commerce    it    is    especially   conspicuous, . 
Exchange  during  early  limc-s  is  almost  wholly  carried  on  at 
fairs,  held  at  long  intervals  in  the  chief  centres  of  population. 
The  flux  and  refiui  of  people  and  commodities  which  each  of 
these  exhibits,  becomes  more  frequent  as  national  develop- 
tneqt  leads  to  greater  social  activity.     The  more  rapid  rhythm  J 
t>twocklyjijaEk«t«  begins  to  supersede  the  slow  rhythm  of  I 
fairs.     And  eventually  the  process  of  exchange  becomes  at  1 
certain  places  so  active,  as  to  bring  about  daily  meetings  of 
buyers  and  sellers — a  daily  wa^-e  of  accumulation  and  dia- 
Iribution    of    cotton^  tr    corn,  or   capital.  If  from  J 

L-XcllBUge   ■wo   turn  •  fo   productinn   nnH    ri]ni"TOr*'J2!h_^"  ^"^^  ■ 
undulations,  much  longer  indeed  in  their  periods,  but  almost  I 
wjually  obvious.     Supply  and  demand  are  never  completely  I 
adapted  to  each  otlier ;  but  each  of  tliem  from  time  to  tiraa  I 
in  excess,  leads  presently  to  an  excess  of  the  other.     Farmers  I 
who  have  ono  season  produced  wheat  very  abundantly,  are  f 
disgusted  with  tho  consequent  low  price ;  and  next  season, 
si)wiiig  a  miieh  smaller  quantity,  bring  to  market  a  deflcient 
cMJp ;    whence    follows    a  converse  effect.       Consumptioii 
undergoes    parallel    nndidnlions  that   need  not  be  apocifiod.  J 
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The  balancing  of  supplies  between  different  diatricfs,  too, 
cntaila  analogous  oscillationa.  A  place  at  which  some  neces- 
Bary  of  life  is  scarce,  becomes  a  place  to  which  currents  of  it 
ai-e  Bet  up  from  other  places  where  it  is  relatively  abun^nt ; 
and  these  currents  from  all  sides  lead  to  a  wave  of  accumuln- 
tion  where  they  meet — r  glut :  wiienco  follows  a  recoil — a 
[tartial  return  of  the  currenU.  But  the  '^nr1lT^"'"'T 

character  of  these  actiong.aj'"'^"'!"  ^^Ht  BiVP  ■'"  thfl  riinaai>4' 
falls  of  jiriqga, ,  These,  given  in  numerical  measures  which 
may  be  tabulated  and  reduced  to  diagrams,  show  ns  in  tho 
clearest  manner  how  conunercial  movements  are  compounded 
of  oscillations  of  various  magnitudes.  The  price  of  consols  or 
the  price  of  wheat,  as  thus  represented,  is  seen  to  undergo 
vast  ascents  and  descents  whose  highest  and  lowest  points  are 
reached  only  in  the  course  of  years.  These  largest  waves  of 
\-ariation  are  broken  by  others  extending  over  periods  of 
perhaps  many  mouths^  On  these  again  come  others  having 
a  week  or  two's  duration.  And  were  tho  changes  marked  in 
greater  detail,  we  should  have  the  smaller  undulations  that 
lake  place  oach  day,  and  the  still  smaller  ones  which  brokers 
telegraph  from  hour  to  hour.  Tlie  whole  outline  would  show 
a  complication  like  that  of  a  vast  oc«an-swcll,  on  whoso  sur- 
face there  riso  large  billows,  which  themselves  bear  waves  of 
moderate  size,  covered  by  wavdets,  that  are  roughened  by  a 
minute  ripple.  Similar  diagramatic  representations  of  births, 
marriages,  and  deaths,  of  disease,  of  crime,  of  pauperism, 
exliibit  involved  conflicts  of  rhythmical  motions  throughout 
society  under  these  several  aspects. 

There  are  liko  characteristics  in  social  changes  of  a  more 
complex  kind.  Both  in  England  and  among  continental 
nations,  tho  action  and  reaction  of  4)alitical.  prggrea  have 
come  to  be  generally  recognized.  Religion,  besides  its  occa- 
sional revivals  of  smaller  magnitude,  has  its  long  periods  of 
exaltation  and  depression — generations  of  belief  and  self-mor- 
tification, following  generations  of  indifference  and  laxity. 
There  ore  p26ti«ilcpQch9>  and  ej>ochs  in  which  the  sense  of  Ihe 
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beautdM  aeems  almost  dormant.  Fhilosopliy^  after  haying 
been  awhile  predominant^  lapses  for  a  long  season  into  neglect ; 
and  then  again  slowly  revives.  Each  science  has  its  eras  of 
deductive  reasoning,  and  its  eras  when  attention  is  chiefly 
directed  to  coUectii^  and  colligating  facts.  And  how  in  such 
minor  but  more  obtrusive  phenomena  as  those  of  fEishion, 
there  are  ever  goings  on  oscillations  &om  one  extreme  to  the 
other,  ifl.a  trite  observation. 

Afl   may   be  forese^fl,    Rnrial    rhyfTima    urnll    illnafimfn   il>ft 

irregularity  thflt  r?r^1ti  frnm  rff^^rVn^^tinn  ftf  mnny  rnnmi 
Where  the  variations  are  those  of  one  simple  element  in  na- 
tional life,  as  the  supply  of  a  particular  commodity,  we  do  in- 
deed witness  a  return,  after  many  involved  movements,  to  a 
previous  condition — ^the  price  may  become  what  it  waa  before : 
implying  a  like  relative  abundance.  But  where  the.  action  is 
one  into  which  many  fSeu^tors  enter,  there  is  never  a  recur- 
rence of  exactly  the  same  state.  A  political  reaction  never 
brings  round  just  the  old  form  of  things.  The  rationalism 
of  the  present  day  differs  widely  from  the  rationalism  of  the 
last  century.  ,  Andfliough  faahi^  from  time  to  time  revivea. 
extincttypea^^^ 

mfldiS^tions. 

§  88.  The  universc^ity  of  this  principle  suggests  a  question 
like  that  raised  in  foregoing  cases.  Bhythm  being  manifested 
in  all  forms  of  movement,  we  have  reason  to  sugBfigLJhat  Jt 
is  determined  by  some  pyj^^^^jfll  ^tiilifi^n  |q  actipn  ip  • 
geneisL^  The  t$tcit  implication  is  that  it  is  deducible  from 
tiift  pf>raiyf^T^p^  gf  fpy^ft-     This  we  shall  find  to  be  the  fact. 

When  the  prong  of  a  tuning-fork  is  pulled  on  one  side  by 
the  finger,  a  certain  extra  tension  is  produced  among  its  co- 
hering particles ;  which  resist  any  force  that  draws  them  out 
of  their  state  of  equilibrium.  As  much  force  as  the  finger 
exerts  in  pulling  the  prong  aside,  so  much  opposing  force  is 
brought  into  play  among  the  cohering  particles.  Hence, 
when  the  prong  is  liberated,  it  is  urged  back  by  a  force  equal 
13 
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to  tlLst  used  iu  deflecting  it.  When,  therefore,  the  ptaug 
Ireaeliea  iU  original  poaitioo,  the  force  impreaaod  oa  it  during 
its  recoil,  liaa  generated  in  it  a  corresponding  amount  of  mo- 
tneatum — an  amount  of  momentum  nearly  equivalent,  that 
is,  to  the  force  originally  imprcssca  (nearly,  ve  most  say, 
liecauao  a  certain  portion  has  gone  in  communicating  motion 
to  the  air,  and  a  certain  other  portion  baa  been  tronsrormcd 
into  heat).  This  momentum  carries  tbo  prong  beyond  the 
position  of  rest,  nearly  as  far  as  it  was  originally  drawn  in 
the  reverse  direction ;  until  at  length,  being  gradually  used 
up  In  producing  an  opposing  tension  among  tbo  particles,  it 
ifl  all  lost.  Tho  opposing  tension  into  which  the  espended 
momentum  has  been  transformed,  then  generates  a  second  rs 
coil ;  and  so  on  continually — the  Tibration  erentually  ceasing 
only  bocauso  at  each  movement  a  c(!rtain  amount  of  foi 
goes  Im  creating  atmospheric  and  ethcrial  undulati 
Now  it  needs  but  to  contemplate  tbis  repeated  action  and 
action,  to  see  that  it  is,  like  every  action  and  reaction, 
consequence  of  the  persistence  of  force.  The  force  exerted 
by  the  finger  In  bending  the  prong  cannot  disappear. 
Under  what  form  then  does  it  exist  ?  It  exists  under  the 
form  of  that  cohcsi^'e  tension  which  it  bos  generated  among 
the  particles.  Tbis  cohesive  tension  cannot  cease  without  an 
equivalent  result.  What  Is  its  equivalent  result  f  Tlic 
momentum  generated  in  the  prong  i\-bilc  being  carried  back 
to  ita  position  of  rest.  This  momentum  too — what  becomes 
■  of  it?  It  must  cither  continue  as  momentum,  or  produce 
some  correlative  force  of  equal  amount.  It  cannot  continue 
as  momentum,  since  change  of  place  is  resisted  by  tho  cohe- 
sion of  tho  porta  ;  and  thus  it  gradually  disappears  by  being 
transformed  into  tension  among  these  parts.  This  ia  re- 
transformed  into  the  equivalent  momentum ;  and  so  on  con- 
tinuously. If  instead  of  motion  that  Is  directly  anta- 
gonized by  tbo  oohesion  of  matter,  we  consider  motion  through 
space,  tho  samo  truth  presents  itself  under  another  form. 
Though  here  no  opposing  force  seems  at  work,  and  thcrcfoi 
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no  cause  of  rhythm  is  apparent,  yet  itis  own  accumulated 
momentum  must  eventually  carry  the  moving  body  beyond 
the  body  attracting  it ;  and  so  must  become  a  force  at  vari- 
ance with  that  which  generated  it.  From  this  conflict, 
rhythm  necessarily  results  as  in  the  foregoing  case.  The 
force  embodied  as  niomentum  in  a  given  direction,  cannot  be' 
destroyed  ;  and  if  it  eventually  disappears,  it  re-appears  in 
the  reaction  on  the  retarding  body ;  which  begins  afresh  to 
draw  the  now  arrested  mass  back  &om  its  aphelion.  The 
only  conditions  under  which  there  could  be  absence  of  rhythm 
— the  only  conditions^  that  in,  imiltT  ttTii?^  thp^fi  ^^^1^  >^  » 
coatiTnious  matinn  .through  6paca.in..tha.BdXXie  Ptraight  litift 
for  ever,  wou^'^  ^  ♦^^  eYistence  of  an  infinity,  void  ftf  fiVftry- 
thing  bufrthn  yicrringjiodj  And  neither,  of  these  conditions 
can  be  reprinted  in  thought.  Infinity  is  inCDlicervable ; 
and  so  also  is  a  motion  which  never  had  a  commencement  in 
some  pre-existing  source  of  power. 

^Tlffi  th^^i  •■^y^^wi.  JB-a-necessary  characteristic  pjf  aU 
motion.  QJyQ"^  ^'1^^  nn.»fiTisf.ftT^cQ  everywhere  of  antagonist 
forces — a  postulate  which,  as  we  have  seen,  is  necessitated- 
by  tlie  form  of  our  experience — and  rhythm  is  an  inevitable 
corolTary  from  the  persistence  of  force. 


CHAPTER  XT. 
hecapitulation,  criticism,  and  recommencement. 

§  89.  Let  us  pauso  awhile  to  consider  how  far  the  con- 
tents of  the  foregoing  chapters  go  towards  forming  a  body 
of  knowledge  such  as  was  defined  at  the  outset  as  constitut- 
ing Philosophy. 

In  respect  of  .itsgenexaUty,  thn  propoaifciQii^  enunciated 
and  exemplified  in  each  chapter^  is  of  thn  rrgnfrt^  kind-^is 
a  proposition  transcending  those  class-liinits  which  Science^ 
as  currently  understood,  recognizes.  "  The  Indestructibility 
of  Matter ''  is  a  truth  not  belonging  to  mechanics  moro  than 
to  chemistry,  a  truth  assumed  alike  by  molecular  physics 
and  the  physics  that  deals  with  sensible  masses,  a  truth 
which  the  astronomer  and  the  biologist  equally  take  for 
granted.  Not  merely  do  those  divisions  of  Science  which 
deal  with  the  movements  of  celestial  and  terrestrial  bodies 
postulate  ^^  The  Continuity  of  Motion,'*  but  it  is  no  less  pos- 
tulated in  the  physicist's  investigations  into  the  phenomena 
of  light  and  heat,  and  is  tacitly,  if  not  avowedly,  implied  in 
the  generalizations  of  the  higher  sciences.  So,  too,  "  The 
Persistence  of  Force,'*  involved  in  each  of  the  preceding 
propositions,  is  co-extensive  with  them,  as  is  also  its  corollary, 
''  The  Persistence  of  Relations  among  Forces."  These  are 
not  truths  of  a  high  generality,  but  they  are  universal 
truths.  Passing    to  the  deductions   drawn  from 

them,  we  see  the  same  thiner.     That  force  is  transformable. 
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and  that  between  its  correlates  there  exist  quantitative  eqai« 
valences^  are  ultimate  facts  not  to  bo  classed  with  those  of  me- 
chanics^ or  thermology,  or  electricity,  or  magnetism;  but  they 
are  illustrated  throughout  phenomena  of  every  order,  up  to 
those  of  mind  and  society.  Similarly,  the  law  that  motion  fol. 
lows  the  line  of  least  resistance  or  the  Une  of  greatest  traction 
or  the  resultant  of  the  two,  we  found  to  bo  an  all-pervading 
law;  conformed  to  alike  by  each  planet  in  its  orbit,  and  by 
the  moving  matters,  aerial,  liquid,  and  solid,  on  its  surface 
— conformed  to  no  less  by  every  organic  movement  and 
process  than  by  every  inorganic  movement  and  process. 
And  60  likewise,  in  the  chapter  just  closed,  it  has  been 
shown  that  rhythm  is  exhibited  universally,  from  the  slow 
gyrations  of  double  stars  down  to  the  inconceivably  rapid 
oscillations  of  molecules — ^&om  such  terrestrial  changes  as 
those  of  recurrent  glacial  epochs  and  gradually  alternating 
elevations  and  subsidences,  down  to  those  of  the  winds  and 
tides  and  waves ;  and  is  no  less  conspicuous  in  the  functions 
of  living  organisms,  &om  the  pulsations  of  the  heart  up  to 
the  paroxysms  of  the  emotions. 

Thus  these  truths  have  the  character  which  constitutes 
them  parts  of  Philosophy,  properly  so.  called.  They  are 
truths  which  unify  concrete  phenomena  belonging  to  e31 
divisions  of  Nature ;  and  so  must  be  components  of  that 
complete^colierent  conception  of  things.  whxdbd^JMlosophjr. 
seeks. 


§  90.  .Bflt  now  what  parts  do  these  truths  play  in  forming 
ff^igj^  ft^^^ppfi^tion  ?  DoeSTffijnine  of  them  "smgtTTonvey 
an  idea  of  tiie  Cosmos :  meaning  by  this  word  the  totality 
of  the  manifestations  of  the  Unknowable  7  Do  all  of  them 
taken  together  yield  us  an  adequate  idea  of  this  kind  ?  Do 
they  even  when  thought  of  in  combination  compose  any- 
thing like  such  an  idea  f  To  each  of  these  questions  tho 
answer  must  bo — ^No. 

Neither  these  truths  nor  any  other  such  truths,  separately 
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or  jointly^  .oonstitate  that  intcgmted  knowledge  is 
only  FhiloBopliy  fincb  its  gooL  It  has  been  mppoeed  hf 
one  thinker  that  when  Science  has  snooeeded  mzednfliag:iil 
moce  complex  laws  to  some  most  simple  kw^as  of  mobcahr 
vuciion,  knowledge  will  have  reached  its  limiL 
authority  has  tacitly  asserted  that  all  minor  fiicts 
merged  in  the  major  tetct  that  the  fbroe  eveiywhera  u 
action  is  nowhere  lost^that  to  express  tiiis  is  to  cuipiess 
*^  the  constitntion  of  {ho  uni7ene«''  Bat  either  condaakm 
implies  a  misapprehension  of  {ho  jnroblem. 

For  these  are  all  analytical  tmths^  and  no  analyticsl  tmftk 
— ^no  number  of  analytical  troths^  will  make  up  that  syi^ 
thesis  of  thoaght  which  alone  can  be  an  interpretatkm  of 
the  synthesis  of  things.  The  decomposition  of  pheorioimena 
into  their  elements,  is  but  a  preparation  for  understandings 
phenomena  in  their  state  of  composition,  as  actually  mani- 
fested. To  have  ascertained  the  laws  of  the  factors  is  not 
at  all  to  have  ascertained  the  laws  of  their  co-operation. 
The  question  is,  not  howjmy^factor.  Matter  or  Motion  or 
Force,  behaves  by  itself,  or  under  some  imagined  simple 
conditions ;  nor  is  it  even  how  one  fiictor  behaves  under  tho 
complicated  conditions  of  actual  existence.  The  thing  to 
be  expressed  is  tho  joint  product  of  the  factors  under  all  its 
various  aspects.  Only  when  wo  can  formulate  the  total 
process,  have  wo  gained  that  knowledge  of  it  which  Philo- 
sophy aspires  to.  A  clear  comprehension  of  this  matter  is 
important  enough  to  justify  some  further  exposition* 

« 

§  91.  Suppose  a  chemist,  a  geologist,  and  a  biologist, 
have  given  tho  deepest  explanations  furnished  by  their 
respective  sciences,  of  the  processes  going  on  in  a  burning 
candle,  in  a  region  changed  by  earthquake,  and  in  a  grow- 
ing plant.  To  the  assertion  that  their  explanations  are  not 
the  deepest  possible,  they  will  probably  wgoin— '' What 
would  you  have  ?  What  remains  to  be  said  of  combustion 
when  light  and  heat  and  the  dissipation  of  substance  have 
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all  been  traced  down  to  the  liberation  of  molecular  motion 
as  their  common  canso  ?  When  all  the  actions  accompany^ 
ing  an  earthquake  are  explained  as  consequent  upon  the 
slow  loss  of  the  Earth's  internal  heat^  how  is  it  possible  to 
go  lower  7  When  the  influence  of  light  on  the  oscillations 
of  molecules  has  been  proved  to  account  for  vegetal  growth^ 
what  is  the  imaginable  further  rationale  7  You  ask  for  a 
synthesis.  You  say  that  knowledge  does  not  end  in  the 
resolution  of  phenomena  into  the  actions  of  certain  fcbctors^ 
each  conforming  to  ascertained  laws ;  but  that  the  laws  of 
the  factors  having  been  ascertained^  there  comes  the  chief 
problem: — ^to  show  how  from  their  joint  action  result  the 
phenomena  in  all  their  complexity,  Well^  do  not  the  above 
interpretations  satisfy  this  requirement  7  Do  we  not,  start- 
ing with  the  molecular  motions  of  the  elements  concerned 
in  combustion,  build  up  synthetically  an  explanation  of  the 
light,  and  the  heat,  and  the  produced  gases,  and  the  move- 
ments of  the  produced  gases  7  Do  wo  not,  setting  out 
from  the  still-continued  i*adiation  of  its  heat,  construct  by 
synthesis  a  clear  conception  of  the  Earth's  nucleus  as  con- 
tracting, its  crust  as  collapsing,  as  becoming  shaken  and 
fissured  and  contorted  and  burst  through  by  lava  7  And 
is  it  not  the  same  with  the  chemical  changes  and  accumula- 
tion of  matter  in  the  growing  plant  7 '' 

To  all  which  the  reply  is,  that  the  ultimate  interpretation 
to  be  reached  by  Philosophy,  is  a  universal  synthesis  com« 
prehending  and  consolidating  such  special  syntheses.  The 
synthetic  explanations  which  Science  gives,  even  up  to 
the  most  general,  are  more  or  less  independent  of  one 
another.  Though  they  may  have  like  elements  in  them, 
they  are  not  united  by  the  likeness  of  their  essential 
structures.  Is  it  to  be  supposed  that  in  the  burning  candle, 
in  the  quaking  Earth,  and  in  the  organism  that  is  increas- 
ing, the  processes  as  wholes  are  unrelated  to  one  another  ? 
If  it  is  admitted  that  each  of  the  factors  concerned  always 
operates  in  conformity  to  a  law,  is  it  to  be  concluded  that 
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their  co-operation  coaformB  to  ao  lav?  Theso  TBrions 
changes,  artificial  and  natural,  organic  and  inorganic,  which 
for  conveniencD  sake  vro  distingoish,  are  not  from  the 
highest  point  of  view  to  bo  distinguished ;  for  they  aro  all 
changes  going  on  in  the  eame  Cosmos,  and  forming  parts  of 
ono  vast  transformation.  The  piny  of  forces  is  esscntialljT 
the  same  in  principle  throughout  the  whole  region  explored 
by  our  intelligence ;  and  though,  varying  infinitely  in  their 
proportions  and  comfalnationa,  thoy  work  oat  results  erory- 
where  more  or  legs  different,  and  often  Hei>ming  to  have 
kinship,  yet  there  cannot  but  bo  among  thcao  results 
fundamental  community.  The  qneation  to  be  answered' 
— ^whst  is  the  common  element  in  the  histories  of  all 
Crete  processes  f 


rory- 

«  no^J 
Ita.^H 


*2.  To  resume,  then,  we  have  nnw  in  kix^Y  ft  Iaw  nf 

composition  of  jibenomciia,_co-eKtoniivo  with  those  laws  of 

tlieJr   components    set    forth    in    the    foregoing    chapters. 

naving   seen  that  matter  ia  indestructible,   motion   con- 

,    tinuouB,  and  force  porsistGnt — having  seen  that  forces  are 

I   cvorywhoro  undergoing  transformation,  and  that  motion,  al- 

/    ways   following  the  line  of  least   roaistancc,  is  invariable, 

rhythmic,  it  remains  to  discover  the  similaxly-i 

formula  expressing  the  combined  consequences  of  the  ai 

\  thus  separately  formulated. 

TiVhat  must  be  the  general  character  of  such  a  formula? 
Jt  nmst  be  ono  that  specifies  the  course  of  the  changes 
undergone  by  botb  tho  matter  and  the  motijJSj^  _iSvery"^ 
tmnsfonuatioa  implies  re-arrangement  of  component  partsj 
and  a  definition  of  it,  whilo  saying  what  has  happened  to  tho 
sensible  or  insensible  portions  of  substance  concerned,  must 
also  say  what  has  happened  to  the  movements,  sensible  or 
insensible,  which  the  re-arrangement  of  parts  imphes.  Fur- 
ther, unless  the  transformation  always  goes  on  in  tho  same 
way  and  at  the  same  rate,  the  formula  must  Fpecify  the  con- 
ditions  under  which  it  commences,  cca-scs,  and  is  reversed. 


ivariablj, 

ivariafc^fl 

eactaod^H 
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Hnuovs  redistribuUon  of  matter  and  motion.  Absolute  rest 
and  permaiience  do  not  exist.  Every  object^  no  less  than 
the  aggregate  of  all  objects^  undergoes  from  instant  to 
instant  some  alteration  of  state.  Gradually  or  quickly  it  is 
receiving  motion  or  losing  motion^  while  some  or  all  of  its 
parts  are  simultaneously  changing  their  relations  to  one 
another.  And  the  question  to  be  answered  is — ^YiThat 
dynamio  principle^  true  of  the  metamorphosis  as  a  whole 
and  in  its  details^  expresses  these  ever-changing  relations? 

This  chapter  has  served  its  purpose  if  it  has  indicated  the 
nature  of  the  ultimate  problem.  The  discussion  on  which 
we  are  now  to  enter,  may  fitly  open  with  a  new^resentation 
of  this  problem,  carrying  with  it  the  clear  implication  that  a 
Philosophy,  rightly  so-called,  can  come  into  existence  only 
by  solving  the  problem. 


CHAPTER  XIL 

EVOLUTION   AND    DISSOLUTION. 

§  93.  An  ontiro  history  of  anything  must  include  its  ap- 
pearance ont  of  the  imperceptible  and  its  disappearance  into 
tlie  imperceptible.  Bo  it  a  single  object  or  the  whole  uni- 
verse, any  account  which  begins  with  it  in  a  concrete  form, 
or  leaves  off  with  it  in  a  concrete  form,  is  incomplete ;  sinco 
there  remains  an  era  of  its  knowablo  existence  undescribed 
and  unexplained.  Admitting,  or  rather  asserting,  that 
knowledge  is  limited  to  the  phenomenal,  wo  have,  by  impli- 
cation, asserted  that  the  sphere  of  knowledge  is  co-extensivo 
with  the  phenomenal — co-extensivo  with  all  modes  of  the  Un- 
knowable that  can  affect  consciousness.  Hence,  wherever 
we  now  find  Being  so  conditioned  as  to  act  on  our  senses, 
there  arise  the  questions — how  came  it  thus  conditioned  ? 
and  how  will  it  cease  to  bo  thus  conditioned?  Unless  on  the 
assumption  that  it  acquired  a  sensible  form  at  the  moment 
of  perception,  and  lost  its  sensible  form  the  moment  after 
perception,  it  must  have  had  an  antecedent  existenco  under 
this  sensible  form,  and  will  have  a  subsequent  existence 
under  this  sensible  form.  These  preceding  and  succeeding 
existences  under  sensible  forms,  are  possible  subjects  of 
knowledge;  and  knowledge  has  obviously  not  reached  its 
limits  until  it  has  united  the  past,  present,  and  future 
histories  into  a  whole. 
)  ,Th8_.saying3  and  doiuga  of  daily  life  imply  more  or  less 
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Qi^  knowledge^,  actual  or  poiontiaJj  of  states  -wUeh-liaTe- 
gpnjBj)efore  and  of  states.  wUch  will- cou^,.  after ;  and, 
indeed,  the  greater  part  of  our  knowledge  involves  these 
elements,  flowing  any  man  personally,  implies  having  be* 
fore  fleenJuBajonder  a  shape  mnchibesame  as  his  present 
shape;  and  knowing  him  simply  a9  a  man,  implies  thp_in« 
forred  antecedent  states  of  infancy,  childhood,  and  youth. 
Though  the  man's  future  is  not  known  specifically,  it  is 
known  generally :  the  facts  that  he  will  die  and  that  his 
body  will  decay,  are  facts  which  complete  in  outline  the 
changes  to  be  hereafter  gone  through  by  him.  So  with  all 
the  objects  around.  Thepre-existence  under  concrete  forms 
of  the  woollens,  silks,  and  cottons  wo  wear,  we  can  trace 
uome  distance  back.  We  are  certain  that  our  furniture 
consists  of  matter  which  was  aggregated  by  trees  within 
these  few  generations.  Even  of  the  stones  composing  the 
walls  of  the  house,  we  are  able  to  say  that  years  or  centuries 
ago,  they  formed  parts  of  some  stratum  imbedded  in  the 
earth.  Moreover,  respecting  the  hereafter  of  the  wearable 
fabrics,  the  furniture,  and  the  walls,  we  can  assert  thus 
much,  that  they  are  all  in  process  of  decay,  and  in 
periods  of  various  lengths  will  lose  their  present  coherent 
shapes.  ^\^  grp^^fl^l  information  which  all  men 

gain  concerning  the  past  and  &ture  careers  of  surround- 
ing thmgs.  ricieiice  haJ^inrftB?*^^  "^"^  ^^^Tfifi  unceas-" 
^W^7  ^  fiTtifiud  ^"^  the  biography  of  the  individual 
man,  it  adds  an  intra-uteiine  biography  beginning  with  him 
as  a  microscopic  germ;  and  it  follows  out  his  ultimate 
changes  until  it  finds  his  body  resolved  into  the  gaseous 
products  of  decomposition.  Not  stopping  short  at  the 
sheep's  back  and  the  caterpillar's  cocoon,  it  identifies  in 
wool  and  silk  the  nitrogenous  matters  absorbed  by  the 
sheep  and  the  caterpilLu*  from  plants.  The  substance 
of  a  plant's  leaves,  in  common  with  the  wood  from  which 
furniture  is  made,  it  again  traces  back  to  the  vegetal  assi- 
milation  of  gases  from  the  air  and  of  certain  minerals  from 
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the  soil.    Aod  inquiring  wUeuco  came  the  stratam  of 
tliat  was  quarried  to  build  the  lioose,  it  fiud^  tliat  this  was 
oQce  a  loose  Bediment  deposited  in  au  e&taary 
bottom. 

If,  then,  the  past  aud  the  future  of  each  object, 
Bphoro  of  poBBible  kuowledgo  j  and  if  intellectual  pi 
/  c^Qsi&ta  largely,  if  not  mainly,  in  widening  our  acquaint- 
\  ance  with  tliia  past  and  this  future ;  it  is  ob>'iou8  that  wo 
havo  not  acquired  all  the  information  within  tho  grasp  of 
our  intelligence  until  we  can,  in  some  wny  or  other,  express 
the  whole  post  and  tho  whole  future  of  each  object  and  tho 
aggregate  of  objects.    Usually  able,  as  we  are,  to  say  of  a^y. 
visible  tangible  thing  how  it  came  to  have  its  present  bIuh 
and  consistence;  wo  are  fully  possessed  with  tho  convict 
lliat,  setting  out  abruptly  as  wo  do  with  some  enbsl 
which  already  had  a  concrete  form,  our  history  ia  xncoi 
plete:    the  thing  liod  a  history  preceding  the  state  wit 
which  we  started.     Heuco  our  Theory  of  Things,  considered 
iudiridually  or  in  their  totality,  is  confessedly  imperfect  so 
long  aa  any  past  or  future  portions  of  their  sensible  exist- 
ences are  unacconnted  for. 

May  it  not  be  inferred  that  Philosophy  haa  to  formidatu 
this  passage  from  the  imperceptible  into  the  perceptible,  and 
again  trom  the  percoptiblo  into  tho  imperceptible  T  Is  it 
clear  that  this  general  law  of  tho  redistribution  of  mat 
and  motion,  which  wo  lately  saw  is  required  to  nnify 
various  kinds  of  chaugos,  must  also  be  one  that  tinilies  ths 
successive  changes  which  sensible  existences,  separately  and 
together,  pass  through  ?     Only  by  some  formula  combining 
these  characters  can  knowledge  be  reduced  to  a  cohcrea^ 
whole. 


$  9i.  Already  in  tho  foregoing  paragi-apha  the  outline  of' 
BUeh  a  formula  is  foroshadowod.  Already  in  rcoogiiiziDg  the 
fact  that  Science,  tracing  back  the  genealogies  of  vnriona 
objects,  finds  their  components  were  onee  in  diffused  statea. 
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■cd  pursuing  their  liiatoric3  forwards, 
will  be  agftiu  assumed  by  tbem,  we  have  recognized  the  fact 
that  the  formnla  moat  be  one  comprelionding  the  two  oppo- 
site proccsaeg  of  concentration  and  diffusion.  And  already 
in  thiia  describing  the  general  nature  of  the  formnla,  wo 
baTs  approached  a  epecific  expression  of  it.  The  change 
from  a  difiuscd,  imperceptible  state,  to  a  concentrated,  per- 
ceptible state,  is  an  integration  of  matter  and  concomitant 
disBipation  of  motion;  and  the  change  from  a  concentrated, 
perceptible  Htat«,  to  a  diffused,  imperceptible  state,  is  an 
abEorptioa  of  motion  and  concomitant  disintegration  of 
matter.  These  arc  truisms.  Constitaent  parts  cannot 
aggregate  without  losing  eomo  of  their  rclativo  motion ;  and 
tlvey  cannot  eeparate  without  moro  rclativo  motion  being 
given  to  them.  We  aro  not  concerned  hero  with  any  motion 
which  the  components  of  a  mass  have  with  respect  to  other 
masses  :  wo  are  concerned  only  with  the  motion  thoy  hare 
jwith  pGspoet  to  one  anothor.  Confining  our  attention  to  this 
'  itemol  motion,  and  to  the  matter  poasoasing  it,  the  axiom 
•hich  we  have  to  recognize  is  that  a  progressing  consolida- 
tion involves  a  decrease  of  internal  motion;  and  that  in- 
crease of  intonml  motion  involves  a  progressipg  nnoonsoli- 
dation. 

When  taken  together,  the  two  opposite  procesaea  thiia 
fonnnlated  constitute  tho  history  of  every  sensible  existence, 
under  its  eimplcst  form.  Loss  of  motion  and  conaeqnont 
int<^gration,  eventually  followed  by  gain  of  motion  and  con- 
eequcnt  disintegration— soo  hero  a  statement  comprehensive 
of  the  entire  series  of  changes  passed  through :  comprehen. 
BiTo  in  an  extremely  general  way,  as  any  statement  which 
holds  of  eensiblo  esistoncos  at  largo  must  be ;  but  still, 
comprohcnsivo  in  tho  sense  that  all  tho  changes  gone 
thpongh  full  within  it.  This  will  probably  bo  thought  too  ' 
eweeping  an  assertion ;  but  wo  shall  quickly  find  it  justified. 

4  95.  Fop  hero  we  have  to  note  the  further  all-important 
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fact,  that  every  chango  undorgono  by  OTcry  sonsiblo  exis^ 
cuce,  is  a  fb^ngo  in  ono  or  other  of  thcso  two  opposite 
directions.  Apparently  an  aggregate  which  lias  pnssed  oat 
of  Eomo  originally  discrete  state  into  a  concrete  state,  there- 
after remains  for  on  indefinifco  period  without  nndergoiDg 
further  integration,  and  without  beginning  to  disintegrate. 
Bat  this  ia  untrue.  -  All  thiuga  are  growing  or  decaying, 
accumulating  matter  or  wearing  away,  integrating  or  disin- 
tegrating. All  thinga  are  varying  in  their  temperature^ 
contracting  or  expanding,  integrating  or  disintogral 
Both  the  quantity  of  matter  contained  in  an  aggregate, 
tho  quantity  of  motion  conL-iinod  in  it,  increaso 
and  increaso  or  doorcase  of  either  is  an  adranco  toi 
greater  diffnaion  or  groatur  concentration.  Conlinned  Ii 
or  gains  of  substance,  however  slow,  imply  ultimato  diaap> 
pearancQ  or  indefinite  enlorgemont;  and  losses  or  gains  of 
the  inaonaiblo  motion  we  call  hoat,  will,  if  continaod,  pro. 
duco  complete  integration  or  comploto  disintegration.  T3iq 
sun's  rays  falling  on  a  cold  mass,  augmenting  the  moleci 
motions  throughout  it,  and  causing  it  to  occupy  more  spaoejt 
aro  beginning  a  process  which  if  carried  far  will  disintegrate 
tho  mass  into  liquid,  and  if  carriod  farther  will  disint^grati 
the  liquid  into  gas ;  and  tho  diminution  of  bulk  which 
volume  of  gas  undergoes  as  it  parta  with  somo  of  ita  molef 
cular  motion,  is  a  diminution  which,  if  the  loss  of  molet 
motion  proceeds,  ivill  presently  ho  followed  by  liqoefa 
and  oventaally  by  solidification.  And  since  there  is  no 
thing  as  an  absolutely  constant  tcmperatnre,  tho  necei 
inference  is  that  every  aggregate  ia  at  every  moment 
gressing  towards  cither  greater  concentration  or  greater 
diffiialon. 

Not  only  does  all  change  consisting  in  tho  addition  or  Bub. 
traction  of  matter  come  undor  this  head;  and  not  only  doaa 
this  head  include  all  change  colled  tltermnl  expansion 
contraction;  bnt  it  is  also,  in  a  general  way,  comprehei 
cf  all  change  diEtinguished  oa  transposition.     Every  inli 
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redistribution  whicli  leaves  the  component  molecules  or 
tiie  oonstituent  portions  of  a  mass  differently  placed  with 
respect  to  one  another,  is  sure  to  be  at  the  same  time  a 
progress  towards  integration  or  towards  disintegration — ^is 
sure  to  hare  altered  in  some  degree  the  total  space  occupied. 
For  when  the  parts  have  been  moved  relatively  to  one 
another,  the  chances  are  infinity  to  one  that  their  average 
distances  from  the  common  centre  of  the  aggregate  are  no 
longer  the  same.  Hence  whatever  be  the  special  character 
of  the  redistribution — be  it  that  of  superficial  accretion  or 
detachment,  be  it  that  of  general  expansion  or  contraction, 
be  it  that  of  re-arrangement,  it  is  always  an  advance  in 
integration  or  disintegration.  It  is  always  this,  though  it 
may  at.  the  same  time  be  something  further* 

§  96.  A  general  idea  of  these  universal  actions  under 
their  simplest  aspects  having  been  obtained,  we 'may  now 
consider  them  under  certain  relatively  complex  aspects. 
Changes  towards  greater  concentration  or  greater  diffusion, 
nearly  always  proceed  after  a  manner  much  more  involved 
than  that  above  described.  Thus  fox  we  have  supposed  one 
or  other  of  the  two  opposite  processes  to  go  on  alone^-we 
have  supposed  an  aggregate  to  be  either  lo^^ffffiotir^^  *^T^ 
intrip'^^ff  ^  gniiniPg  rt\ni\nr\^  andTdismtegp^ting.  But 
though  it  is  true  tTin.fc  gyQry  chanp^  fiirthers  one  or  other  of 
the^g  prdceflgea.  it  ia  not  true  tliat  eitJtier  process  is  ever 
wholly  unqualified  by  the  other.  For  each  aggregate  is  at 
d]1  f.imfts|  both  ^^Kning  motion  and  losing  motion.  _ 

Everymass  from  a  grain  of  sand  to  a  planet,  radiates  heat 
to  other  masses,  and  absorSslieat  raSiated  bv  jdihiQCJliasses; 
and  in  so  far  as  it  does  the  one  it  becomes  integrated,  while 
in  so  far  as  it  does  the  other  it  becomes  disintegrated. 
Ordinarily  in  inorganio  objects  this  double  process  works 
but  unobtrusive  effects.  Only  in  a  few  cases,  among  which 
that  of  a  cloud  is  the  most  familiar,  does  the  conflict 
produce  rapid  and  marked  transformations.    One  of  these 
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floating  bodies  of  vapour  expands  and  dissipateB,  if  j{ 
unoimt  of  molecular  motion  it  receives  from  the  Son  > 
Eartli,  exceeds  that  wliicli  it  loses  by  radiation  into  space  & 
towards  adjacent  eorfaces;  wliilc,  contrariwise,  if,  dniling 
over  cold  mooutain  tops,  it  nwUatea  to  tliem  mncli  more 
'  lieat  than  it  receiyes,  the  loss  of  molecular  motion  is  followed 
hj  increasing  integration  of  the  vapour,  ending  in  tho 
aggregation  of  it  into  hquid  and  tho  fall  of  rain.  Here,  as 
ebenhcre,  tho  integration  or  -tho  diaintegrntion  is  a  d 
ential  result. 

la  living  aggregates,  and  more  espocially  those  jla 
animala,  these  conflicting  procossca  go  on  with  g 
ondm  sefveral  fbnna.  Therois  not  merely  what  we  may  call 
tho  passivejntegration  of  matter,  that  results  in  inanimate 
objects  from  simple  molecular  attractions ;  but  thero  is  an 
ACtixaintogration  of  it  nuder  the  form  of  food.  In  addition  to 
that  passive  su^rficial  disintegration  which  iuanimato  ob- 
jacts  auilbr  from  external  agents,  animals  produce  in  them- 
selves active  internal  disintegration,  by  absorbing  such 
agents  into  thoir  substance.  While,  like  inorganic  aggre- 
gates, they  passively  give  off  ond  receive  motion,  they  aro 
also  active  absorbers  of  motion  latent  in  food,  and  active  ex- 
ponders  of  that  motion.  But  notwithstanding  this  compli- 
cation of  the  two  processes,  and  tho  immcuso  exaltation  of 
tho  conflict  between  them,  it  remains  tme  that-ti^CTO  ia 
always  a  difforcntial  progress  towards  either  integroLian-IS' 
disintegration.  Daring  the  earlier  part  of  the  cycle  cf) 
changes,  the  integration  predominates — th'^ro  goes  on  what.' 
we  call  growth.  The  middle  part  of  the  cycle  is  nBuallyl 
characterized,  not  by  equilibrium  between  the  integrating' 
and  disintegrating  processes,  but  by  alternate  oxccsses  of  J 
them.  And  tho  cycle  closes  with  a  period  in  which  the  di*J 
integration,  beginning  to  predominate,  eventnally  puts  a 
stop  to  integration,  and  undoes  what  integration  had  origi- 
nally dono.     At  no  moment  aro  assimilation  and  waste  so 


^^B  balanced  that  no  increase  or  decrease  of  mass  is  goinirvai^HM 
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Even  in  cases  vrhere  one  part  is  growing  wliile  ot^er  parts 
are  dwindling,  and  even  in  cases  where  different  parts  aro 
differently  exposed  to  external  sources  of  motion  so  that 
some  are  expanding  wHlo  others  are  contracting,  the  truth 
still  holds.  For  the  chances  are  infinity  to  one  against 
these  opposite  changes  balancing  one  another;  and  if  they 
do  not  balance  one  another,  the  aggregate  as  a  whole  is 
integrating  or  disintegrating. 

Everywhere  and  to  the  last,  therefore,  the  change  at  any 
moment  going  on  forms  a  part  of  one  or  other  of  the  two 
processes,  ynifla  f,hp  general  history^of^vgry  aggregate  is 
definable  aa  a  change  from  a  diffused  imperceptible "i^{e"to 
ft.  ()nTififtTitTfttft<^  pCTC^ptiblo  ntfitoj  and  again  to  a  difiiised  im» 
perceptible  atate;  every  detail  of  the  history  is  definable  as 
^a  part  of  either  the  one  change  or  tho  other.  This,  then, 
must  be^giatmiiyersal, law  nf  TPfliiiiinbTrtTfTi  trf  matter. i^4 
motionTwhich  serves  at  once  to  unify  the  seemingly  diverse 
groups  of  changes,  as  well  as  the  entire  course  of  each  group. 

§  97.  The  processes  thus  everywhere  in  antagonism,  and 
everywhere  gaming  now  a  temporary  and  now  a  more  or  loss 
permanent  triumph  the  one  over  the  other,  we  call  Evolution  . 
and  Dissolution.     l^volaJaon  under  its  fiimpleat  ai^4  "^Q^t 
geoeraLaspect  is  the  integr«^^inTi  ;>f  if/^ter  rt^ j^gnrirvY^ 
<1k"r^tiftP  pf  ynotionj  while  Dissolutipn  is  the^absorgtibn  of  ' 

mntjoTi^iiTifl  firninoTniTiAnf.  iligiTif^jnrrftfTnTi  n^ 

These  titles  are  by  no  means  all  that  is  desirable;  or 
rather  we  may  say  that  while  the  last  answers  its  purpose 
tolerably  well,  the  first  is  open  to  grave  objections.  Evolu- 
tion has  other  meanings,  some  of  which  aro  incongruous 
with,  and  some  even  directly  opposed  to,  the  meaning  here 
given  to  it.  The  evolution  of  a  gas  is  literally  an  absorp- 
tion of  motion  and  disintegration  of  matter,  which  is  exactly 
the  reverse  of  that  which  we  here  call  Evolution — ^is  that 
which  we  here  call  Dissolution.  As  ordinarily  understood, 
to  evolve  is  to  unfold,  to  open  and  expand,  to  throw  out,  to 
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emit;  whereas  as  wo  tmdcrstaiid  it^  the  act  of  eivolviiig'f 
though  it  implies  increaso  of  a  concreto  aggregate^  and  in 
80  fiir  an  expansion  of  it^  implies  that  its  component  matter 
has  passed  from  a  moro  diffused  to  a  more  concentrated 
state — ^has  contracted.  The  antithetical  word  InTolntion 
would  much  more. truly  express  the  nature  of  the  process; 
and  would^  indeed^  describe  better  the  secondary  characters 
of  the  process  which  wo  shall  have  to  deal  with  presently. 
Wo  aro  obligedj  however,  notwithstanding  the  liabilities  to 
confusion  that  must  result  from  these  unlike  and  even  con- 
tradictory meanings,  to  use  Evolution  as  antithetical  to  Dis- 
solution. The  word  is  now  so  widely  recognized  as  signify- 
ing, not^  indeed,  tho  general  process  abovo  described,  but 
sundry  of  the  most  conspicuous  varieties  of  it,  and  certain  of 
its  secondary  but  most  remarkablo  accompaniments,  that  wo 
cannot  now  substitute  another  word.  All  we  can  do  is 
carefully  to  define  tho  interpretation  to  bo  given  to  it. 

While,  then,  wo  shall  by  Dissolution  everywhere  mean  tho 
process  tacitly  implied  by  its  ordinary  meaning — the  ab- 
sorption of  motion  and  disintegration  of  matter ;  we  shall 
everywhere  mean  by  Evolution,  tho  process  which  is  always 
an  integration  of  matter  and  dissipation  of  motion,  but 
which,  as  we  shall  now  see,  is  in  most  cases  much  more 
than  this* 


CHAPTER  XnL 
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§  98.  "ffihere  the  only  forces  at  wn|*Tr  nr^  f.Ting^  fliyor^fly 
pending  ^^  j\r»r^nnt>  ftggrrpgnfi'r^Ti  OP  djffiisipii.  the  wIiqIq  "hjfi-  - 
fr>r^_nf  fiTi  fl.gjyrg>gnf r^^jgjll  compiiso  no  moro  than  the  ap- 
prqadbcs  j>£-  its  c^miponenta  towards  tEelr  conunon  centre 
and  thgirrQcessiong  fypm  their  common  centre.  The  process 
of  Evolution,  including  nothing  beyond  what  was  described 
at  the  outset  of  the  last  chapter,  will  be  simple. 

Again,  in  cases  where  the  forces  which  cause  movements 
towards  a  common  centre  are  greatly  in  excess  of  all  other 
forces,  any  changes  additional  to  those  constituting  aggre- 
gation will  be  comparatively  insignificant — ^thero  will  be 
integration  scarcely  at  all  modified  by  further  kinds  of  re- 
distribution. 

Or  if,  because  of  the  smallness  of  the  mass  to  be  integrated, 
or  because  of  the  little  motion  the  mass  receives  from  with- 
out in  return  for  the  motion  it  loses,  the  integration  proceeds 
rapidly;  there  will  similarly  be  wrought  but  insignificant 
cfiects  on  the  integrating  mass  by  incident  forces,  oven 
though  these  are  considerable. 

But  when,  conversely,  the  integration  is  but  slow;  either 
because  the  quantity  of  motion  contained  in  the  aggregate 
is  relatively  great;  or  because,  though  the  quantity  of 
motion  which  each  part  possesses  is  not  relatively  great,  the 
large  size  of  the  aggregate  prevents  easy  dissipation  of  the 
motion;   or  because,  though  motion  is  rapidly  lost  more 
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motion  is  rapidly  receiTed;  then,  other  forces  will  c&nso 
in  tho  iiggrcga.t,c  appreciable  modifications.  Aioug  will]  the 
change  constituting  integration,  there  will  take  pla-ce  eup- 
plementary  changes.  The  Evolution,  instead  of  bmng 
iimpio,  will  ho  compound, 

The  sQgcral  propositions  tUua  briefly  eimgciatwi  ^eq^iw^ —  . 
some  explanation. 


}   99.    S2,Jong--a«-a-lMdy   mavpa   ftwily    flipiiiif.li     fpn^v^ 

every  force  that  acta  on  it  produces  an  ctjiuTaleut  in_the 
shape  of  some  change  in  its  moUo».  No  matter  ITow  high 
its  velocity,  tho  slightest  latoi-al  traction  or  resistance  causes 
it  to  deviate  from  its  line  of  movement — causes  it  to  movo 
towards  tho  new  source  of  traction  or  away  from  tho  new 
source  of  resistance,  jnst  as  mucli  as  it  would  do  had  it  no 
other  motion.  And  tho  effect  of  the  perturbing  influenco 
goes  on  acciunulatrng  in  tho  ratio  of  the  squares  of  tho  timca 
during  which  its  action  continnca  uniform.  Tliia  same  body, 
however,  will,  if  it  ia  united  in  certain  ways  with  other 
bodies,  coaso  to  bo  mofeablo  by  small  incident  forces. 
When  it  is  held  fast  by  gravitation  or  cohesion,  these 
small  incident  forces,  instead  of  giving  it-  Gomo  relative 
motion  through  space,  aro  otherwise  dissipated. 

What  here  holds  of  masses,  holds,  in  a  qualified  way,  of 
tho  sensible  parts  of  masses,  and  of  molecules.  As  the 
Bensihle  parts  of  a  mass,  and  tiio  molecules  of  a  mass,  ore, 
by  virtue  of  their  aggregation,  not  perfectly  free,  it  is  not 
true  of  each  of  them,  as  of  a  body  moving  through  space, 
that  every  incident  force  produces  an  equivalent  change  of 
position :  part  of  tho  force  goes  in  working  other  changes. 
But  in  proportion  as  the  parts  or  tlio  molecules  are  feebly 
bound  together,  incident  forces  effect  marked  rc-arrange- 
ments  among  them.  At  tho  one  extreme,  where  tho 
integration  is  bo  slight  that  Ibo  parts,  sensible  or  insensible, 
are  almost  independent,  they  aro  almost  completely  amflu- 
able  to  every  additional  action;   and  aloog  with  t' 
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oeiiir&tion  going  on  there  go  on  other  re-distributlous. 
Contxariwise^  "wliere  the  parts,  have  apgrjoaphed  within^snck 
small  distances  that  what  we  call  the  attraction  of  cohesion 
is  greal^  additional  actions^  unless  intense^  cease  to  haye 
much  power  to  cause  secondary  re-arrangements.  The 
firmly-nnited  parts  no  longer  readily  change  their  relative 
positions  in  obedience  to  small  perturbing  influences ;  but 
each  small  perturbing  influence  usually  does  little  or  nothing 
more  than  temporarily  modify  the  insensible  molecular 
motions. 

How  may  we  best  express  this  difierence  in  the  most 
general  terms  f  An  aggregate  that  is  widely  diffused^  or  but 
little  integrated^  is  an  a  ggregate  that  contains  a  large  quantity 
of  motion — actual  or  potential  or  both.  An  aggregate  that 
has  become  completely  integrated  or  dense^  is  one  that  con- 
tains comparatively  little  motion:  most  of  the  motion  its 
parts  once  had  has  been  lost  during  the  integration  that  has 
rendered  it  dense.  Hence^  other  things  equals  in  proper* 
tion  to  the  quantity  of  motion  which  an  aggregate  contains 
will  be  the  quantity  of  secondary  change  in  the  arrangement 
of  its  parts  aiat  ^companies  The  penary  change  in  their 
arrangement.  Hence  also^  other  things  equals  in  proportion  to 
the  time  during  which  the  internal  motion  is  retained^  will  be 
the  quantity  of  this  secondary  re-distribution  that  accompanies 
the  primary  re-distribution.  It  matters  not  how  these  con- 
ditions are  fulfilled.  Whether  the  internal  motion  continues 
great  because  the  components  are  of  a  kind  that  will  not 
readily  aggregate^  or  because  surrounding  conditions  pre- 
vent them  firom  parting  with  their  motion,  or  because  the 
loss  of  their  motion  is  impeded  by  the  size  of  the  aggregate 
they  form,  or  because  they  directly  or  indirectly  obtain 
more  motion  in  place  of  that  which  they  lose ;  it  through- 
out remains  true  that  much  retained  internal  motion  must 
render  secondary  re-distributions  facile,  and  that  long  re- 
tention of  it  must  make  possible  an  accumulation  of  such 
secondary  re-distributions.   Conversely,  the  non-fulfilmout  of 
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tlieso  conditiona,  however  caused,  entails  opposite  1 
Bo  it  tliat  tlio  components  of  the  aggregate  have  B 
aptitudes  to  inf  Ggrate  quickly,  or  "bo  it  tliat  tho  smaHnesa  o 
tba  aggregate  formed  of  them  permits  tlio  easy  escape  of 
their  motion,  or  be  it  that  they  receive  little  or  no  motion 
in  exchftngo  for  that  which  they  part  with ;  it  alike  holds 
that  but  little  secondary  re-distribution  can  accompany  the 
primary  re-distribution  constituting  their  integration. 

These  abstract  propositions  will  not  bo  fully  understood 
without  illustrations.  Let  ns,  before  stadying  simple  and 
compound  Evolution  ns  thus  determined,  contemplate  a  few 
jvigpjj  jw  wTiifTi  tlio  (yi;infity  of  internal  motion  ja  arlifiowBy 
changed,  and  note  tho  effects  on  the  ro-arrangement  of 
parts. 

§  100.  "Wo  nmy  fitly  begin  with  a  familiar  experience, 
introducing  tho  general  principle  under  o  rude  but  easily 
comprehensihlo  form.  When  a  vessel  hoa  been  filled  to  tbo 
brim  with  loose  fragments,  shaking  the  vessel  causes  them 
to  settle  down  into  less  space,  so  that  more  may  be  put  in. 
And  when  among  tho  fragments  there  are  some  of  much 
greater  specifio  gravity  than  the  rest,  these,  in  tho  course  of 
a  prolonged  shaking,  find  their  way  to  the  bottom.  What 
now  is  tho  meaning  of  euch  results,  when  expressed  in 
general  terms  f  "We  have  a  group  of  units  acted  on  by 
incident  force — tho  attraction  of  tho  Earth,  So  long 
these  units  are  not  agitated,  this  incident  force  prodnceB 
changes  in  their  relative  positions;  agitate  them,  and 
mediately  their  loose  arrangement  passes  into  a  more 
pact  arrangement.  Again,  so  long  as  they  are  not  agitated, 
the  incident  force  cannot  separate  the  heavier  units  from  tha 
lighter;  agitate  them,  and  immediately  the  heavier  units 
begin  to  segregato.  Mechanical  disturbances  of 

more  minute  kinds,  acting  on  tho  parts  of  much  denser  ag- 
grogates.  produce  analogous  ett'eeta.  A  piece  of  iron  which, 
Icai-r!    I  lie  wiii-ka-hop,  is  fibniua  in  Jjlnirt 


^g  »« I 

1  inl^l 

;ated,™ 


flMPLE  AND  COMPOUND  EVOLUTION.  21^1 

ooxnes  crystalline  if  exposed  to  a  perpetual  jar.  The  polar 
forces  xnutoally  exercised  by  the  atoms^  fail  to  change  the 
disorderly  arrangement  into  an  orderly  arrangement  while 
the  atoms  are  relatively  quiescent;  but  these  forces  succeed 
in  re-arranging  them  when  the  atoms  are  kept  in  a  state  of 
intestine  agitation.  Similarly,  the  fact  that  a  bar  of  steel 
suspended  in  the  magnetic  meridian  and  repeatedly  struck, 
becomes  magnetized,  is  ascribed  to  a  re-arrangement  of  par- 
ticles that  is  produced  by  the  magnetic  force  of  the  Earth 
when  vibrations  are  propagated  through  them,  but  is  not 
otherwise  produced.  Now  imperfectly  as  these 

cases  parallel  the  mass  of  those  we  are  considering,  they 
nevertheless  serve  roughly  f^  illnRfw^t^  thn  effect  which 

in  facilitating  ^-^""^"ng^T^Tl!: .Of-^^f  pa^t^- 

More  fully  illustrative  are  the  instances  in  which,  by  arti- 
ficially adding  to  or  subtracting  from  that  molecular  motion 
which  we  call  its  heat,  we  give  an  aggregate  increased  or 
diminished  facility  of  re-arranging  its  molecules.  The  pro- 
cess of  tempering  steel  or  annealing  glass,  shows  us  that 
internal  re-distribution  is  aided  by  insensible  vibrations,  as 
we  have  just  seen  it  to  be  by  sensible  vibrations.  When 
some  molten  glass  is  dropped  into  water,  and  when  its  out- 
side is  thus,  by  sudden  solidification,  prevented  from  par- 
taking in  that  contraction  which  the  subsequent  cooling  of 
the  inside  tends  to  produce  j  the  units  are  left  in  such  a 
state  of  tension,  that  the  mass  flies  into  fragments  if  a  small 
portion  of  it  be  broken  off.  But  if  this  mass  be  kept  for  a 
day  or  two  at  a  considerable  heat,  though  a  heat  not  suffi- 
cient to  alter  its  form  or  produce  any  sensible  diminution  of 
hardness,  this  extreme  brittleness  disappears:  the  com- 
ponent particles  being  thrown  into  greater  agitation,  the 
tensile  forces  are  enabled  to  re-arrange  them  into  a  state  of 
equilibrium.  Much  more  conspicuously  do  we  see 

the  effect  of  the  insensible  motion  called  heat,  where  the 
re-arrangement  of  parts  taking  place  is  that  of  visible  segre- 
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f^tion.  An  mstanco  is  furukhcd  hy  tlio  subsidence  of  fine 
precipitates.  Theso  aink  down  very  slowly  from  Bolationa 
that  are  cold ;  wbilo  n-arm  solutions  deposit  Lbctn  with  cqiu  > 
parative  rapidity,  Tliat  la  to  say,  exalting  tho  molecular 
oscillation  throughout  tho  mass,  allows  tho  suspended 
particles  to  soparato  moro  readUy  from  tho  particles  of 
llaid.  Tho  influence  of  heat  on  chemical  changes 

U  so  familiaTj  that  examples  aro  scarcely  needed.  B©  the 
substances  ooncemcd  gaseous,  liquid,  or  solid,  it  equally  hoMa 
that  their  chemical  unions  and  disunions  are  aided  by  liso 
of  temperature.  Affinities  which  do  not  suffice  to  effect  tho 
re-arrangemcnt  of  mixed  units  th.it  are  in  a  state  of  feeble 
agitation,  suffice  to  effect  it  when  the  agitation  is  raised  to  a 
certain  point.  And  so  long  as  this  molecular  motion  is  not 
great  enough  to  prevent  those  chemical  oohesions  which  the 
affituties  tend  to  produce,  increase  of  it  gives  iocreaacd  faci- 
lity of  chemical  rc-atrangemcnt. 

Another  class  of  iacts  may  be  adduced  which,  though  not 
apparently,  are  really  illustrative  of  the  same  general  truth. 
^Uiec  things  equalj_tho  liquid  form  of  matter  implies  a 
greator  quantity  of  containaa  motioii.  thnn  fhf)  ao^d  form^ 
the  liquidity  is  itself  a  conscqaonce  of  such  greater  quantity. 
Hence,  an  aggregate  mado  up  partly  of  liquid  matter  and 
partly  of  solid  matter,  contains  a  greater  quantity  of  motion 
tlian  one  which,  otherwise  like  it,  is  made  np  wholly  of 
solid  matter.  It  is  inferable,  then,  that  a  liquid-solid 
aggregate,  or,  as  wo  commonly  call  it,  a  plastic  aggregate, 
will  admit  of  internal  redistribution  with  comparative  faci- 
lity ;  Rnd  the  inference  is  verified  by  experience.  A  magma 
of  unlike  substances  ground  up  with  water,  while  it  copj 
tinues  thin  allows  a  settlement  of  its  heavier  compononta 
Bcparatiou  of  them  from  the  lighter.  As  the  water  i 
rates  this  separation  Is  impeded,  and  ceases  when 
magma  becomes  very  thick.  But  even  when  it  has  reached 
the  semi-solid  stato  in  which  gravitation  fails  to  caass 
further  segrcgntion   of  its  mixed  components,  other  foM 
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may  still  continue  to  produce  segregation :  witness  tlie  fact 
to  wUcli  attention  was  first  drawn  by  Mr.  Babbage^  that 
when  the  pasty  mixture  of  ground  flints  and  kaolin^  pre- 
pared for  the  manufacture  of  porcelain^  is  kept  some  time^ 
it  becomes  gritty  and  unfit  for  use^  in  consequence  of  the 
particles  of  silica  separating  themselves  from  the  rest^  and 
uniting  together  in  grains;  or  witness  the  fact  known  to 
every  housewife^  that  in  long-kept  currant-jelly  the  sugar 
takes  the  shape  of  imbedded  crystals. 

No  matter  then  under  what  form  the  motion  contained  by 
an  aggregate  exists— be  it  mere  mechanical  agitation,  or  the 
mechanical  vibrations  such  as  produce  sound,  be  it  mole- 
cular  motion  absorbed  firom  without,  or  the  constitutional 
molecular  motion  of  some  component  liquid,  the  same  truth 
holds  throughout.   Incident  forces  work  secondar^jre^^iafari-^ 

i-S 
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§  101.  Yet  another  class  of  facts  that  fall  within  the 
same  generalization,  little  as  they  seem  related  to  it,  must 
be  indicated  before  proceeding.  They  are  those  presented 
by  certain  contrasts  in  ^>"^t|]]Y°^  mtnlrility  Speaking  gene- 
rally, stable  compounds  rnp*^^»^^'^  <^fi!l?Il":r.!iJJ^^jLJi!iti*^.^  nipkr 
cular  ^^^j^^  1  anf^  ^'"  prAp£M>4ww»^Mi^<vlw».  <H>xitainjejij^olecular 
motion  is  great  ti^aJflatability  is  great. 

The  common  and  marked  illustration  of  this  to  bo  first 
named,  is  that  chemical  stability  decreases  as  temperature 
increases.  Compounds  of  which  the  elements  are  strongly 
united  and  compounds  of  which  the  elements  are  feebly 
united,  are  alike  in  this,  that  raising  their  heats  or  increasing 
the  quantities  of  their  contained  molecular  motion,  dimi- 
nishes the  strengths  of  the  unions  of  their  elements ;  and  by 
continually  adding  to  the  quantity  of  contained  molecular 
motion,  a  point  is  in  each  case  reached  at  which  the 
chemical  union  is  destroyed.  Tliat  is  to  say,  the  re-distribn- 
14 
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tion  of  matter  which  constjtntps  dmplo  chemical  deoc 
ftition,  is  easy  in  proportion  as  tho  quantity  of  c 
motion  is  great.  The  like  holds  with  doablo  de- 

compositions. Two  compooniib,  A  B  and  C  D,  mingled 
together  and  kept  at  a  low  temperatnre,  may  severally 
remain  nnchanged — tlio  cross  affinities  between  their  com- 
ponents may  fail  to  cause  rc-distribntion.  Increase  the  heat 
of  the  mixture,  or  add  to  tho  molecnlar  motion  throughout 
it,  and  re-distribution  taltos  place;  ending  in  the  f 
of  the  compounds,  A  C  and  B  D. 

Another  chemical  truth  having  a.  )iko  imphcatioOf  J 
that  chemical  elcnicnts  which,  as  they  ordinarily  i 
contain  mnch  motion,  havo  combinations  Icsa  stable  1 
those  of  which  tho  elements,  as  thoy  ordinarily  exist,  coiri 
little  motion.  The  gaseons  form  of  matter  implies  a  rela- 
tively large  amount  of  molecnlar  motion;  while  the  solid 
form  implies  a  relatively  small  amount  of  molecular  motion. 
What  are  tho  characters  of  their  respective  componnds? 
The  compounds  which  the  permanent  gases  form  with  ono 
another,  cannot  resist  high  temperatures :  most  of  them  are 
easily  decomposed  by  heat;  and  at  a  red  heat,  even  the 
stronger  ones  yield  up  their  components.  On  tho  other 
hand,  the  chemical  nniona  betweon  elements  that  are  solid 
except  at  very  high  temperatures,  are  estromoly  stable.  In 
many,  if  not  indeed  in  most,  cases,  such  combined  elements 
are  not  separable  by  any  heat  wo  can  produce. 

There  is,  again,  tho  relation,  which  appears  to  haTOiS 
kindred  meaning,  between  instability  and  amount  of  c 
position.  "  In  general,  tho  molecular  hci^t  of  a  _CQffipog|J 
increases  with  the  degree  of  complexity."  Wilh  incrcaa^fl 
comjdexity  thero  also  goes  increased  facility  of  dccom 

tion.      Whence   it   foUowa   that  molecules  which  coal     

much  motion  in  virtue  of  their  ~c6nipTe5ily,'aT6~ni6BB~Of 
which  tho  components  are  most  readily  re-distribntefl.  This 
holds  not  only  of  the  comploxiiy  resulting  from  tho  union  of 
several  unlike  elomenU^;  but  it.  holds  also  of  tho  compIesB^B 
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resulting  from  tUe  onion  of  tho  same  elements  in  IiigHer 
multiples.  Matter  has  two  solid  states^  distingoislied  as 
crystalloid  and  colloid;  of  wliicli  tlie  first  is  due  to  union  of 
the  individual  atoms  or  molecules^  and  the  second  to  the 
union  of  groups  of  such  individual  atoms  or  molecules ;  and 
of  which  the  first  is  stable  and  the  second  unstable. 

But  the  most  striking  and  conclusive  illustration  is  fur- 
nished by  the  combinations  into  which  nitrogen  enters. 
These  have  the  two  characters  of  being  specially  unstable 
and  of  containing  specially  great  quantities  of  motion.  A 
recently-ascertained  peculiarity  of  nitrogen^  is^  that  instead 
of  giving  out  heat  when  it  combines  with  other  elements,  it 
absorbs  heat.  That  is  to  say,  besides  carrying  with  it  into 
the  Hquid  or  solid  compound  it  forms,  the  motion  which 
previously  constituted  it  a  gas,  it  takes  up  additional 
motion;  and  where  the  other  element  with  which  it  unites 
is  gaseous,  the  molecular  motion  proper  to  this,  also,  is 
locked  up  in  the  compound.  Now  these  nitrogen-com- 
pounds are  unusually  prone  to  decomposition ;  and  the  de- 
compositions of  many  of  them  take  place  with  extreme 
violence.  All  our  explosive  substances  are  nitrogenous — 
the  most  terribly  destructive  of  them  aU,  chloride  of  nitro- 
gen, being  one  which  contains  the  immense  quantity  of 
motion  proper  to  its  component  gases,  plus  a  certain  further 
quantity  of  motion. 

Clearly  these  general  chemical  truths,  are  parts  of  the 
more  general  physical  truth  wo  are  tinicing  out.  We  see 
in  them  that  what  holds  of  sensible  aggregates,  holds  also 
of  the  insensible  aggregates  we  call  molecules.  Liko  the 
aggregates  formed  of  them,  these  ultimate  aggregates  be- 
come more  or  less  integrated  according  as  they  lose  or  gain 
motion ;  and  like  them  also,  according  as  they  contain  much 
or  little  motion,  they  are  liable  to  undergo  secondary  re-dis- 
tributions of  parts  along  with  the  primary  re-distribution. 

§  102.  And  now  having  got  this  general  principle  clearly 


296  HMFUi  icm  ooKsdam  MfCfixmMU 

m 

into  yiew,  let  us  go  on  to  observe  how,  in  wobmat^  wO^ 
it^  Eyolntioxi  becomes^  acoordixig  to  tlie  condttiipiuij  eiAffr. 
simple  or  oomponndL  i.  ~ 

If  a  little  sal-aniTnoiiiaCj  or  other  volafcile  ■olidy  be  haeto^ 
it  is  disixitegrated  by  the  absorbed  TnaleonlT  motitim,  wd 
rises  in  gas.  When  the  gas  so  prodnced,  ocnniiig  in  oonh 
taot  with  a  odd  sar&ce,  loses  itsezoessof  molecolariiiofeioiij 
integration  takes  place— the  substance  assumes  the  fioseqi  til 
crystals.  This  is  a  i»se  of  simple  eTOlntioft''"51ie  prooesa 
of  concentration  of  matter  and  dissipation  c£  motion  does 
not  here  proceed  in  a  gradual  manner— does  not  pass 
through  stages  occupying  considersble  periods;  but  the 
molecular  motion  which  reduced  it  .to  the  gaseous  state 
being  dissipated^  the  matter  passes  suddenly  to  a  comr- 
pletely  solid  state.  The  result  is  that  along  with  this 
primary  re-distribution  there  go  on  no  appreciable  secondary 
re-distributions.  Substantially  the  same  thing  holds  with 
crystals  deposited  fix}m  solutions.  Loss  of  that  molecular 
motion  which^  down  to  a  certain  pointy  keeps  the  molecules 
from  uniting^  and  suddon  solidification  when  the  loss  goos 
bolow  that  pointy  occur  here  as  before ;  and  here  as  before, 
the  absence  of  a  period  during  which  the  molecules  are- 
partially  free  and  gradually  losing  their  freedom,  is  accom- 
panied by  the  absence  of  supplementary  ro-arrangements. 

Mark,  conversely,  what  happens  when  the  concentration 
is  slow.  A  gaseous  mass  losing  its  heat,  and  undergoing  a 
consequent  decrease  of  bulk,  is  not  subject  only  to  this 
change  which  brings  its  parts  nearer  to  their  common 
centre,  but  also  to  many  simultaneous  changes.  The  great 
quantity  of  molecular  motion  contained  in  it,  giving,  as  '^e 
have  seen  that  it  must,  great  molecular  mobility,  renders 
every  part  sensitive  to  every  incident  force ;  and,  as  a  result^ 
its  parts  have  various  motions  besides  that  implied  by  their 
progressing  integration.  Indeed  these  secondary  motions 
which  we  know  «a  currents,  are  so  important  and  conspicuous 
as  quite  to  subordinate  the  primary  motion.  Sap- 
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pose  ihat  presently,  the  loss  of  molecular  motion  has  reached 
that  point  at  which  the  gaseous  stato  can  no  longer  bo 
maintained,  and  condensation  follows.  Under  their  more 
closely-nnited  form,  the  parts  .of  the  aggregate  display, 
to  a  considerable  degree,  the  same  phenomena  as  before. 
The  molecular  motion  and  accompanying  molecular  mobility 
implied  by  the  liquid  state,  permit  easy  re-arrangement; 
and  hence,  along  with  further  contraction  of  volume,  con- 
sequent on  further  loss  of  motion,  there  go  on  rapid  and 
marked  changes  in  the  relative  positions  of  parts — ^local 
streams  produced  by  slight  disturbing  forces.  But 

now,  assuming  the  substance  to  be  formed  of  molecules  that 
have  not  those  peculiarities  leading  to  the  sudden  inte- 
gration which  we  call  crystallization,  what  happens  as  the 
molecular  motion  further  decreases  ?  The  liquid  thickens 
—its  parts  cease  to  be  relatively  moveable  among  one 
another  with  ease ;  and  the  transpositions  caused  by  feeble 
incident  forces  become  comparatively  slow.  Little  by  little 
the  currents  are  stopped,  but  the  mass  still  continues  modi- 
fiable by  stronger  incident  forces.  Gravitation  makes  it 
bend  or  spread  out  when  not  supported  on  all  sides ;  and  it 
may  easily  be  indented.  As  it  cools,  however,  it  continues 
to  grow  stiSer  as  we  say — ^less  capable  of  having  its  parts 
changed  in  their  relative  positions.  And  eventually, 
further  loss  of  heat  rendering  it  quite  hard,  its  parts  are 
no  longer  appreciably  re-arrangeablo  by  any  save  violent 
actions. 

Among  inorganic  aggregates,  then,  secondary  re-distribu- 
tions accompany  the  primary  re-distribution,  throughout  the 
whole  process  of  concentration,  where  this  is  gradual. 
During  the  gaseous  and  liquid  stages,  the  secondary  re-dis» 
tributions,  rapid  and  extensive  as  they  are,  leave  no  traces— 
the  molecular  mobility  being  such  as  to  negative  the  fixed 
arrangement  of  parts  we  call  structure.  On  approaching 
solidity  we  arrive  at  a  condition  called  plastic,  in  which  re- 
distributions can  still  bo  made,  though  much  less  easily; 
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and  in  which,  being  changeabla  Ion  emafy^  itrnf- 

certain  persistence — a  persistence  whidi  eaii^  homelfm^'iMf^ 
come  decided,  only  where  fnrther  finlMifirntinii  ntfipii  fimUlii 
re-distribntion. 

Here  we  see,  in  the  first 
nnder  which  Evolution  u^j^Ad.- 
cbmpoiind,  while  we  see,  in  the  second  plaoe^  how  the 
^pounding  of  it  can  be  carried  far  only  voder  oonditimil 
more  spe(»l  than  any  hitherto  contemplated ;  sinoey  mt  th* 
one  hand,  arlarge  amonnt  of  secondary  re-distiibntion  la  poa- 
sible  only  where  there  is  a  O^  quantiij  of  oontahied 
motion,  and,  on  the  other  hand)4nese  re-distribaticmii  out 
have  permanence  only  where  the  oontained  motion  has  be* 
come  small — opposing  conditions  which  seem  to  negative 
any  largo  amount  of  permanent  secondary  re-distribution. 


§  103.  And  now  wo  aro  in  a  position  to  observe  how  these 
apparently  contradictory  conditions  aro  reconciled;  and 
how,  by  the  reconciliation  of  them,  permanent  secondary  re- 
distributions immense  in  extent  are  made  possible.  We 
shall  appreciate  the  distinctive  peculiarity  of  the  aggregates 
classed  as  organic,  in  which  Evolution  becomes  so  highly 
compounded ;  and  shall  see  that  this  peculiarity  consists  in 
'  the  combination  of  matter  into  a  form  embodying  an  enor- 
mous amount  of  motion  at  the  same  time  that  it  has  a  great 
degree  of  concentration. 

For  notwithstanding  its  semi-solid  consistence,  organifi 
jQOatter  contains  molecular  motion  locked  up  in  each  of  the 
ways  above  contemplated  separately.  Let  us  note  its  several 
constitutional  traits.  Three  out  of  its  four  chief 

components  are  gaseous ;  and  in  their  uncombined  states  the 
gases  united  in  it  have  so  much  molecular  motion  that  they 
are  incondensible.  Hence  as  the  characters  of  elements, 
though  disguised,  cannot  be  absolutely  lost  in  combinations, 
it  is  to  be  inferred  that  the  protein-molecule  concentrates  a 
comparatively  large  amount  of  motion  in  a  small  spacOt 
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And  since  many  equivalents  of  these  gaseous  elements  nnite 
in  one  of  tiiese  protein-molecules^  there  must  be  in  it  a  large 
quantity  of  relative  motion  in  addition  to  that  which  tiie 
ultimate  atoms  possess.  Moreover,  organic  matter 

has  the  peculiarity  that  its  molecules  aro  aggregated 
into  the  colloid  and  not  into  the  crystalloid  arrangement ; 
forming,  as  is  supposed,  clusters  of  clusters  which  have 
movements  in  relation  to  ono  another.  Here,  then, 
is  a  further  modo  in  which  molecular  motion  is  in- 
cluded. Yet  again,  these  compounds  of  y^hich 
the  essential  parts  of  organisms  are  built,  are  nitro- 
genous; and  we  have  lately  seen  it  to  be  a  peculiarity  of 
nitrogenous  compounds,  that  instead  of  giving  out  heat 
during  their  formation  they  absorb  heat.  To  all  the  mole- 
cular motion  possessed  by  gaseous  nitrogen,  is  added  more 
motion;  and  the  whole  is  concentrated  in  solid  pro- 
tein. Organic  aggregates  are  very  generally  dis- 
tinguished, too,  by  having  much  insensible  motion  in  a 
free  state — ^the  motion  we  call  heat.  Though  in  many  cases 
the  quantity  of  this  contained  insensible  motion  is  incon- 
siderable, in  other  cases  a  temperature  greatly  above  that 
of  the  environment  is  constantly  maintained.  Once 
more,  there  is  the  still  larger  quantity  of  motion  embodied  by 
the  water  that  permeates  organic  matter.  It  is  this  which, 
giving  to  the  water  its  high  molecular  mobility,  gives 
mobility  to  the  organic  molecules  partially  suspended  in  it; 
and  preserves  that  plastic  condition  which  so  greatly  facili- 
tates re-distribution. 

From  these  several  statements,  no  adequate  idea  can  be 
formed  of  the  extent  to  which  Hving  organic  substance  is 
thus  distinguished  from  other  substances  having  like  sen- 
sible forms  of  aggregation.  But  some  approximation  to  such 
an  idea  may  bo  obtained  by  contrasting  the  bulk  occupied 
by  this  substance,  with  the  bulk  which  its  constituents  would 
occupy  if  uncombined*  An  accurate  comparison  cannot  be 
made  in  the  present  state  of  science.  tThat  expansion  would 
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occur  if  tbe  constitaents  of  themtitigepoqiiOQBaponnifli  0H(U 
be  divorced  withoat  the  addition  of  xnotioii  team  iriHiolife  is 
too  complex  a  qaestion  to  be  answered.  Bub  fespeetssg 
the  constituents  of  that  which  forms  some  fimr-fiftba  of  As 
total  weight  of  an  ordinary  animal^ts  watei^— •  tdknUf 
definite  answer  can  be  given.  Were  the  oxygen  and  I^^dbk)- 
gen  of  water  to  lose  their  afilnities^  and  were  no  moImilBr 
motion  supplied  to  them  beyond  that  contamed  in  waijpr 
at  blood-heat^  they  would  assume  a  volume  twenly  times  thai 
of  the  water.*  ITHiether  protein  under  like  conditions  would 
expand  in  a  greater  or  a  less  degree,  must  remain  an  open 
question ;  but  remembering  the  gaseous  nature  of  three  out 
of  its  four  chief  components,  remembering  the  above- 
named  peculiarity  of  nitrogenous  compounds,  remembering 
the  high  multiples  and  the  colloidal  form,  we  may  con- 
clude that  the  expansion  would  be  great.  We  shall  not 
be  far  wrong,  therefore,  in  saying  that  the  elements  of  the 
human  body  if  suddenly  disengaged  from  one  another, 
would  occupy  a  score  times  the  space  they  do :  the  move- 
ments of  their  atoms  would  compel  this  wide  diffusion. 
Thas  the  essential  characteristic  of  livings  ojganic.  matter, 
istEaFit  unites  this  largo  quantity  of  contained^motiazLJBdt^ 
a  degree  of  cohesion  that  permits  temporary  fixity  of  ar- 
rangement. 

§  104.  Further  proofs  that  the  secondary  re-distributions 
which  make  Evolution  compound,  depend  for  their  possibility 
on  the  reconciliation  of  these  conflicting  conditions,  are 
yielded  by  comparisons  of  organic  aggregates  with^_ono 
another.  Besides  seeing  that  organic^  apfprrepp.tefl  diSiSZ  IcfiS. . 
other  aggregates,  alike  in  the  quantity  of  motion  they  con- 
tarn  and  the  amount  of  re-arrangement  of  parts  that  accom- 
panies Aeirgrogressive  integration;  we  shall  see  tEaFamohg 


*  I  am  indebted  for  this  result  to  Br.  FrankUnd,  who  has  been  good  enough 
to  haye  the  ealonlstion  made  for  me. 
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organic  aggregates  themselvesj  fliflEMymrifts  m  tho  qaantities 
orjx)j9|caRed  motigjt  ,^  hy  diSeteBcea^iiiiho-- 

amoimts  of  re^distrTbution. 

The  contrasts  among  organisms  in  chemical  composition 
yield  ns  the  first  illustration.  Animals  are  distinguished 
&om  plants  by  their  far  greater  amonnts  of  stmctorej  as  well 
as  by  the  far  greater  rapidity  with  which  changes  of  struc- 
ture go  on  in  them;  and  in  comparison  with  plants,  animals 
are  at  the  same  time  conspicuous  for  containing  inmiensely 
larger  proportions  of  those  highly-compounded  nitrogenous 
molecules  in  which  so  much  motion  is  locked  up.  So,  too,  is 
it  with  the  contrasts  between  the  dififerent  parts  of  each 
animal.  Though  certain  nitrogenous  parts,  as  cartilage,  are 
inert,  yet  the  parts  in  which  the  secondary  re-distributions 
have  gone  on,  and  are  ever  going  on,  most  actively,  are  those 
in  which  the  most  highly-compounded  molecules  pre- 
dominate; and  parts  which,  like  the  deposits  of  fat,  consist 
of  relatively-simple  molecules,  are  seats  of  but  little  structure 
and  but  little  change. 

"Wo  find  clear  proof,  too,  that  the  continuance  of  the  se- 
condary re-distributions  by  which  organic  aggregates  are  so 
remarkably  distinguished,  dgpends  on  the  presence  of. 
•motion  contained  in  the  water  diffused  throuffh  them: 
and  Jhatj-^ther  tmngs  equal,  Uierois  a  direct  relationJbe- 
twcen  the  amount  of  re-distribution  and  the -amount  of 
contained  waifij.  The  evidences  may  be  put  in  three 
^oups.  There  is  the  familiar  fact  that  a  plant  has 

its  formative  changes  arrested  by  cutting  off  the  supply  of 
water:  the  primary  re-distribution  continues — ^it  withers  and 
shrinks  or  becomes  more  integrated — ^but  the  secondary  re- 
distributions cease.  There  is  the  less  familiar,  but  no  less 
certain,  fact,  that  the  like  result  occurs  in  animals— occurs, 
indeed,  as  njight  be  expected,  after  a  relatively  smaller  di- 
minution of  water.  Certain  of  the  lower  animals  furnish  ad- 
ditional proofs.  The  Rotifera  may  be  rendered  apparently 
lifeless  by  desiccation,  and  will  yet  revive  if  wetted.     When 
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the  African  rivers  which  it  inhabits  aro  dried  up,  tlis  Lcpida- 
siren  remains  torpid  in  the  hordcDcd  tnnd,  until  tho  retom 

of  tho  rainy  Bcason  brings  water.     Iluinboidt  states  I 
during  the  sammcr  drgngbt,  tho  alligators  of  tho  Fampl 
lio  buried  in  a  slato  of  suspended  auimation  beneath  ^ 
parched  Bnriaco,  and  elrugglo  np  out  of  the  earth  aa  eoon  a 
..   it  becomes  humid.  Tho  history  of  each  organism 

teaches  as  tho  same  thing.  The  young  plant,  just  putting 
its  head  above  tho  soil,  is  far  more  sncculent  than  tho  adult 
plant;  and  the  amount  of  transformation  going  on  in  it  is 
relatively  much  greater.  In  that  portion  of  an  egg  which 
displays  tho  formative  processes  daring  tho  early  stages  0 
incubation,  tho  changes  of  amingcmcnt  aro  more  rapid  thi 
those  which  aa  equal  portion  of  tho  body  of  a  hatched  chit^^ 
undergoes.  Aa  may  be  inferred  from  their  respect iTo  powers 
to  acquire  habits  and  aptitudes,  tho  structnral  modi£ability 
of  a  child  is  greater  than  that  of  an  adnlt  man;  and  tho 
slrnctural  modifiability  of  an  adnlt  man  is  greater  than  t] 
of  an  old  man:  contrasts  which  aro  accompanied  by  corrt^l 
sponding  contrasts  in  the  densities  of  the  tissues;  since  t& 
ratio  of  water  to  solid  matter  diminishes  with  advanciu 
age.  And  thenwc  have  this  relation  repeated  ii 

the  contrasts  between  purls  of  tho  same  organism.  In  i 
tree,  rapid  atroctural  changes  go  on  nt  the  ends  of  shoots, 
where  the  ratio  of  water  to  Bolid  matter  is  very  great;  while 
tho  changes  are  very  slow  in  tho  dense  and  almost  dry  sub- 
stance of  the  trunk.  Similarly  in  animals,  wo  havo  the  con- 
trast between  the  high  rate  cf  change  going  on  in  a  soft 
tissue  hko  the  brain,  and  tho  low  rate  of  change  going  o 
in  dry  non-vascnlor  tissues,  such  as  those  which  form  1 
nails,  horns,  &c. 

Other  groups  of  facts  prove,  in  an  equally  unmistak&fl 
able  way,  that  tho  qnantity  of  secondary  re- distribution  in  on 
organism  varies,  calcris  parilma,  according  to  tho  contiiinoii 
,quaBtitlLa£.the  motion  wo  call  heat.     Tho  contrasts  betwes 
diSerent  organisms,  and  different  states  of  the  same  orgauias 


1  a  soft 

sing  on  ^1 

listake*'^^^ 
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unite  in  bhowing  this.  Speaking  generally^  the 

amounts  of  structure  and  rates  of  structural  cliange^  are 
smaller  throughout  the  vegetal  kingdom  than  throughout 
the  animal  kingdom;  and^  speaking  generallj^  the  heat  of 
plants  is  less  than  the  heat  of  animals.  A  comparison  of  the 
several  divisions  of  the  animal  kingdom  with  one  another^  dis- 
closes among  them  parallel  relations.  Begarded  as  a  whole, 
vertebrate  a^Tiimals  are  higher  in  temperature  than  inverte- 
brate ones;  and  they  are  as  a  whole  higher  in  organic  ac- 
tivity and  complexity.  Between  subdivisions  of  the  ver- 
tebrata  themselves^  like  differences  in  the  state  of  molecular 
vibration,  accompany  like  differences  in  the  degree  of  evo- 
lution. The  least  compounded  of  the  Vcrtebrata  are  the 
fishes;  and  in  most  cases^  the  heat  of  fishes  is  nearly  the  same 
as  that  of  the  water  in  which  they  swim:  only  some  of  them 
being  decidedly  warmer.  Though  we  habitually  speak  of 
reptiles  as  cold-blooded;  and  though  they  have  not  much 
more  power  than  fishes  of  maintaining  a  temperature  above 
that  of  their  medium;  yet  since  their  medium  (which  is,  in 
the  majority  of  cases,  the  air  of  warm  climates)  is  on  the 
average  warmer  than  the  medium  inhabited  by  fishes,  the 
temperature  of  the  class  of  reptiles  is  higher  than  that  of  the 
class  of  fishes;  and  we  see  in  them  a  correspondingly  higher 
complexity.  The  much  more  active  molecular  agitation  ir 
mammals  and  birds,  is  associated  with  a  considerably  greatei 
multiformity  of  structure  and  a  vciy  far  greater  vi 
vacity.  The  most  instructive  contrasts,  however 

are  those  occurring  in  the  same  organic  aggregates  a 
different  temperatures.  Plants  exhibit  structural  change 
that  vary  in  rate  as  the  temperature  varies.  Though  light 
is  the  agent  which  effects  those  molecular  changes  causing 
vegetal  growth,  yet  we  see  that  in  the  absence  of  heat,  such 
changes  are  not  effected:  in  winter  there  is  enough  light, 
but  the  heat  being  insufficient,  plant-life  is  suspended.  That 
this  is  the  sole  cause  of  the  suspension,  is  proved  by  the  fact 
that  at  the  same  season,    plants  contained  in  hot-houses, 
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vrhere  they  receive  even  a  smaller  amoimi  df  BfHA^  go  SMt 
prodacing  leaves  and  flowers.  We  see,  toe,  ihrt  Aelr 
seeds^  to  wliidi  light  is  not  simply  needkss  but  dstiimflnMy 
begin  to  germinate  only  wben  I2ie  return  of  a  irann'MMOpi. 
raises  the  rate  of  molecnlar  agitations  In  iftermBBner  liM 
ova  of  animals,  undeigoing  those  changes  bjtAsoil  stanM-- 
tmre  is  produced  in  them,  most  be  kept  mose  or  leai  Kramti 
in  the  absence  of  a  certain  smonnt  of  motion  amongiinir 
molecules,  the  re-arrangement  of  psrts  doea  not  go  on.  Hf^ 
bemating  animals  also  supply  proof  that  loss  of  heat  oanieJL 
&r,  retards  extremely  the  processes  of  transfimnatum.  hi 
animals  which  do  not  hybemate,  as  in  man,  prolonged  ex- 
posure to  intense  cold  produces  an  irr^dstible  tendetxsjr  to 
sleep  (which  implies  a  lowered  rate  of  structural  and  fbno- 
tional  changes);  and  if  the  abstraction  of  heat  continues, 
this  sleep  ends  in  death,  or  stoppage  of  these  changes. ' 

Here,  then,  is  an  accumulation  of  proofs,  general  and 
special.  Living  aggregates  are  distinguished  by  the  con- 
nected facts,  that  during  integration  they  undergo  very 
remarkable  secondary  changes  which  other  aggregates  do 
not  undergo  to  any  considerable  extent;  and  that  they 
contain  (bulks  being  supposed  equal)  immensely  greater 
quantities  of  motion,  locked  up  in  various  ways. 

§  105.  The  last  chapter  closed  with  the  remark  that 
while  Evolution  is  always  an  integration  of  Matter  and  dis- 
sipation of  Motion,  it  is  in  most  cases  much  more.  And 
this  chapter  opened  by  briefly  specifying  the  conditions 
under  which  Evolution  is  integrative  only,  or  remains 
simple,  and  the  conditions  under  which  it  is  something 
further  than  integrative,  or  becomes  compound.  In  illus- 
trating this  contrast  between  simple  and  compound  Evolu- 
tion, and  in  explaining  how  the  contrast  arises,  a  vague 
idea  of  Evolution  in  general  has  been  conveyed.  Unavoid- 
ably, we  have  to  some  extent  forestalled  the  full  discussion 
of  Evolution  about  to  be  commenced. 
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There  is  nothing  in  this  to  regret.  A  preliminary  con- 
ception^ indefinite  but  comprehensive^  is  always  nsefiil  as  an 
introduction  to  a  complete  conception — cannot^  indeed^  be 
dispensed  with.  A  complex  idea  is  not  commnnicable 
directly,  by  giving  one  after  another  its  component  parts 
in  their  finished  forms;  since  if  no  outline  pre-exists  in 
the  mind  of  the  recipient^  these  component  parts  will  not 
be  rightly  combined.  The  intended  combination  can  be 
made  only  when  the  recipient  has  discovered  for  himself 
how  the  components  are  to  be  arranged.  Much  labour  has 
to  be  gone  through  which  would  have  been  saved  had  a 
general  notion^  however  cloudy,  been  conveyed  before  the 
distinct  and  detailed  delineation  was  commenced. 

That  which  the  reader  has  incidentally  gathered  respect- 
ing the  nature  of  Evolution  from  the  foregoing  sections,  he 
may  thus  advantageously  use  as  a  rude  sketch,  enabling  him 
to  seize  the  relations  among  the  several  parts  of  the  enlarged 
picture  as  they  are  worked  out  before  him.  He  will  con- 
stantly bear  in  mind  that  the  total  history  of  every  sensible 
existence  is  included  in  its  Evolution  and  Dissolution  j 
which  last  process  we  leave  for  the  present  out  of  considera- 
tion. He  will  remember  that  whatever  aspect  of  it  we  are 
for  the  moment  considering,  Elplntion  is  jalw^s  to  be  re- 
garded as  fimdagaentally  an.. integraticoi  of  Matter] 4dA  ^i&t 
jipaiiott  of  Motion,  which  may  be,  and  usually  is,.  ACGpm- 
panied  incidentally  by  other  transformations  of  Matter  and 
Motion.  And-  he-  wilL  eveiywh^re  expeet^  to-  find  that  the 
primary  re?diat£ibutiQ2L.ends  in  forming  aggregates  which 
are  simple  where  it  is  rapid>  but  which  become  compound  in 
proportion  as  its  slowness  allows  the  efiects  of  secondary 
re-distributions  to  accumulate. 

§  106.  There  is  much  diflBculty  in  tracing  out  trans- 
formations so  vast,  so  varied,  and  so  intricate  as  those 
now  to  be  entered  upon.  Besides  having  to  deal  with 
concrete   phenomena  of  all  orders,  wo  have  to  deal  with 
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each  groap  of  phenomena  under  several  aspects^  no  one 
of  wHch  can  be  fully  understood  aparfc  from  the  rest  and  no 
one  of  which  can  bo  studied  simultaneously  with  the  rest. 
Already  we  havo  seen  that  during  Syoluiion  two  great 
classes  of  changes  are  going  on  together;  and  we  shall  pre- 
sently see  that  the  second  of  these  great  classes  is  re-divi« 
sible.  Entangled  with  one  another  as  all  these  changes 
are>  explanation  of  any  one  class  or  order  inyolves  direct  or 
indirect  reference  to  others  not  yet  explained.  We  have 
nothing  for  it  but  to  make  the  best  practicable  compromise. 

It  will  bo  most  conyenient  to  devote  the  next  chapter  to 
a  detailed  account  of  Evolution  under  its  primary  aspect; 
tacitly  recognizing  its  secondary  aspects  only  so  far  as  the 
exposition  necessitates. 

The  succeeding  two  chapters,  occupied  exclusively  with 
the  secondary  re-distributions,  will  make  no  reference  to  the 
primary  re-distribution  beyond  that  which  is  unavoidable  : 
each  being  also  limited  to  one  particular  trait  of  the  se- 
condary re-distributions. 

In  a  further  chapter  will  be  treated  a  third,  and  still  more 
distinct,  character  of  the  secondary  re*distributions. 


CHAPTER  XIV. 

THE    LAW   OP   EVOLUTION. 

§  107.  Deduction  has  now  to  be  verified  by  induction. 
Thus  far  the  argument  has  been  that  all  sensible  existences 
must  J  in  some  way  or  other  and  at  some  time  or  other^  reach 
their  concrete  shapes  through  processes  of  concentration; 
and  such  facts  as  have  been  named  have  been  named  merely 
to  clarify  the  perception  of  this  necessity.  But  we  cannot 
be  said  to  have  arrived  at  that  unified  knowledge  consti- 
tuting Philosophy,  until  we  have  seen  how  existences  of  all 
orders  do  exhibit  a  progressive  integration  of  Matter  and 
concomitant  loss  of  Motion.  Tracing,  so  fSur  as  we  may  by 
observation  and  inference,  the  objects  dealt  with  by  the 
Astronomer  and  the  Geologist,  as  well  as  those  which  Bio- 
logy, Psychology  and  Sociology  treat  of,  we  have  to  con- 
sider what  direct  proof  there  is  that  the  Cosmos,  in  general 
and  in  detail,  conforms  to  this  law. 

In  doing  this,  manifestations  of  the  law  moro  involved 
than  those  hitherto  indicated,  will  chiefly  occupy  us. 
Throughout  the  classes  of  facts  successively  contemplated, 
our  attention  will  be  directed  not  so  much  to  the  truth  that 
every  aggregate  has  undergone,  pr  is  undergoing,  into- 
gration,  as  to  the  further  truth  that  in  every  moro  or  less 
separate  part  of  every  aggregate,  integration  has  been, 
or  is,  in  progress.  Instead  of  simple  wholes  and  wholes 
of   which    the    complexity    has    been    ignored,   we    have 
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here  to  deal  with  wholes  as  thej  actnany  enst^-moalfy 
made  up  of  xnany  members  combiiied  in  many  ways*  ^d 
in  them  we  shall  have  to  trace  the  transfonnatio&  as  dis- 
played nnder  several  forms— a  passage  of  ^be  total  mass 
fit>m  a  more  diffused  to  a  more  consolidated  state;  s  oon- , 
I  current  similar  }>assage  in  every  portion  of  it  that  comea  to 
have  a  distinguishable  individuality;  and  a  simultaiieoas 
increase  of  combination  among  such  individuated  portuns. 

§  108.  Our  Sidereal  System  by  its  general  form,  by  its 
clusters  of  stanof  all  diDgreea  of  closeness,  and  by  its 
nebulas  in  all  stages  of  condensation,  gives  us  jprounds  to 
suspect  tha<(»  .genecally  and  It^Tillyj  ^^^~^<^*^^**  fg  pmyjf^ 
on.  Assume  that  its  matter  has  been^  and  still  is  being, 
drawn  together  by  gravitation^  and  we  have  an  explanation 
of  all  its  leading  traits  of  structure — ^from  its  solidified 
masses  up  to  its  collections  of  attenuated  flocculi  barely 
discernible  by  the  most  powerful  telescopes,  from  its  double 
stars  up  to  such  complex  aggregates  as  the  nuboculse. 
Without  dwelling  on  tliis  evidence,  however,  let  us  pass  to 
tho  case  of  the  Solar  System. 

The  belief,  for  which  there  nro  so  many  reasons,  that  this 
has  had  a  nebular  genesis,  is  tho  belief  that  it  has  arisen  by 
the  integration  of  matter  and  concomitant  loss  of  motion. 
Evolution,  under  its  primary  aspect,  is  illustrated  mogt. 
simply  and  clearly  by  this  passage  of  tho  Solar  System  frqiSL 
a  widely  diffused  incoherent  state  to  a  consolidated  coherent 
state.  While,  according  to  tho  nebular  hypothesis, 

there  lias  been  going  on  this  gradual  concentration  of  the 
Solar  System  as  an  aggregate,  there  has  been  a  simulto- 
neous  concentration  of  each  partially-independent  member. 
The  substance  of  every  planet  in  passing  through  its  stages 
of  nebulous  ring,  gaseous  spheroid,  liquid  spheroid,  and 
spheroid  externally  solidified,  has  in  essentials  paralleled  tho 
changes  gone  through  by  the  general  mass;  and  every 
satellite  has  done  the  like.  Moreover,  at  the  same 
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time  that  the  matter  of  the  whole^  as  well  as  the  matter  of 
each  partially-independent  part>  has  been  thus  integrating^ 
there  has  been  the  farther  integration  implied  by  increas- 
ing combination  among  the  parts.  The  satellites*  of  each 
planet  are  linked  with  their  primary  into  a  balanced  cluster; 
f  while  the  planets  and  their  satellites  form  with  the  Sun,  a 
compound  group  of  which  the  members  are  more  strongly 
bound  up  with  one  another  than  were  the  far-spread  por- 
tions of  the  nebulous  medium  out  of  which  they  arose. 

Even  apart  from  the  nebular  hypothesis,  the  Solar  System 
furnishes  evidence  having  a  like  general  meaning.  Not  to 
make  much  of  the  meteoric  matter  perpetually  being  added 
to  tho  mass  of  the  Earth,  and  probably  to  the  masses  of 
other  planets,  as  well  as,  in  larger  quantities,  to  the  mass  of 
the  Snn>  it  will  suffice  to  name  two  generally-admitted 
instances.  The  one  is  the  appreciable  retardation  of  comets 
by  the  ethereal  medium,  and  the  inferred  retardation  of 
planets— a  process  which,  in  time,  must  bring  comets,  and 
eventually  planets,  into  the  Sun.  The  other  is  the  Sun's 
stiU-oontinued  loss  of  motion  in  the  shape  of  radiated  heat; 
accompanying  the  still-continued  integration  of  his  mass. 

§  109.  To  geologic  evolution  we  pass  without  break  from 
the  evolution  which,  for  convenience,  we  separate  as  astro- 
nomic. The  history  of  the  Earth,  as  traced  out  from  the 
structure  of  its  crust,  carries  us  baek  to  that  molten  state 
which  the  nebular  hypothesis  implies;  and,  as  before  pointed 
out  (§  69),  the  changes  classed  as  igneous  are  the  accom- 
paniments of  the  progressing  consolidation  of  the  Earth's 
substance  and  accompanying  loss  of  its  contained  motion. 
Both  the  general  and  the  local  effects  may  be  briefly  exem* 
plified. 

Leaving  behind  the  period  when  the  more  volatile 
elements  now  existing  as  solids  were  kept  by  tho  high 
temperature  in  a  gaseous  form,  we  may  begin  with  the  fact 
that  until  the  Earth's  surface  had  cooled  down  below  212^^ 
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the  vast  mass  of  water  at  prosont  oovering  three-fiftlifl  of  H, 
most  haye  existed  as  vapoar.  This  enoniiioiiu  Tolnme  cf 
disintegrated  liquid  became  integrated  as  &8t  as  the  dissi* 
pation  of  the  Earth's  contained  motion  allowed ;  leaving',  at 
longtb^  a  comparatively  small  portion  nuintegrated,  wUdK 
woold  be  far  smaller  but  for  the  unceasing  abaorptioa  €i 
molecular  motion  from  tho  Sun.'  In  the  fbrmation 

of  the  Earth's  crust  we  have  a  similar  change  simihilj 
caused.  The  passage  firom  a  thin  solid  film,  everywherB 
fissured  and  moveable  on  the  subjacent  molten  matter,  to  a 
crust  so  thick  and  strong  as  to  be  but  now  and  then  verjr 
slightly  dislocated  by  disturbing  forces,  illustrates  the  pro- 
cess. And  while,  in  this  superficial  solidification,  we  see 
under  one  form  how  concentration  accompanies  loss  of  cuik- 
taincd  motion,  wo  sco  it  under  another  form  in  that 
diminution  of  tho  Earth's  bulk  implied  by  superficial 
corrugation. 

Local  or  secondary  integrations  have  advanced  along 
with  this  general  integration.  A  molten  spheroid  merely 
skinned  over  with  solid  matter,  could  havo  presented  nothing 
beyond  small  patches  of  land  and  water.  Differences  of 
elevation  great  enough  to  form  islands  of  considerable  size, 
imply  a  crust  of  some  rigidity ;  and  only  as  tho  crust  grew 
thick  could  the  land  be  united  into  continents  divided  by 
oceans.  So,  too,  with  the  more  striking  elevations.  The 
collapse  of  a  thin  crust  round  its  cooling  and  contracting 
contents,  would  throw  it  into  low  ridges:  it  must  have 
acquired  a  relatively  groat  depth  and  strength  before  ex- 
tensive mountain  systems  of  vast  elevation  becamn  pos- 
sible. In  sedimentary-  changes,  also,  a  like  pro- 
gress is  inferable.  Denudation  acting  on  tho  small  surfaces 
exposed  during  early  stages,  would  produce  but  small  local 
deposits.  Tho  collection  of  detritus  into  strata  of  great 
extent,  and  the  union  of  such  strata  into  extensive 
"systems,"  imply  wide  surfaces  of  land  and  water,  as  well 
as  subsidences  g^reat,  in  both  area  and  depth;  whonco  it 
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follows  that  integrations  of  this  order  must  have  grown 
more  prononnced  as  the  Earth's  crast  thickened. 

§  110.  Already  we .  have  recognized  the  fact  that 
oiymio  evolntionjfl  pnmnrify  "ffi^-frrrmnlirm  of  an  -iiggrc- 
gate^  by  the  continued  incorporation  of  matter  previously 
spread "Tihrough  a  wider  space.  Merely  reminding  the 
reader  that  every  plant  grows  by  concentrating  in  itself 
elements  that  were  before  diffused  as  gases^  and  that  every 
animal  grows  by  re-concentrating  these  elements  previously 
dispersed  in  surrounding  plants  and  animals ;  it  will  bo 
here  proper  to  complete  the  conception  by  pointing  out  that 
the  early  history  of  a  plant  or  animal^  still  more  clearly  than 
its  later  history^  shows  us  this  fundamental  process.  For  the 
inicroscopio  germ  of  each  organism  undergoes^  for  a  long 
time,  no  other  change  than  that  implied  by  absorption  of 
nutriment.  Cells  imbedded  in  the  stroma  of  an  ovarium, 
become  ova  by  little  else  than  continued  growth  at  the 
expense  of  adjacent  materials.  And  when,  after  fertilization, 
a  more  active  evolution  commences,  its  most  conspicuous 
trait  is  the  drawing-in,  to  a  germinal  centre,  of  the  substance 
which  the  ovum  contains. 

Here,  however,  our  attention  must  be  directed  mainly  to 
the  secondary  integrations  which  habitually  accompany  the 
primary  integration.  We  have  to  observe  how,  along  with 
the  formation  of  a  larger  mass  of  matter,  there  goes  on  a 
drawing  together  and  consolidation  oF  tlrer  matter  into 
parts,  as  well  as  an  increasingly-intimate  combination  of 
parts.  In  the  mammalian  embryo,  the  heart,  at 

first  a  long  pulsating  blood-vessel,  by  and  by  twists  upon  itself 
and  integrates.  The  bile-cells  constituting  the  rudimentary 
liver,  do  not  simply  become  different  from  the  wall  of  the 
intestine  in  which  they  at  first  lie ;  but,  as  they  accumulate, 
they  simultaneously  diverge  from  it  and  consolidate  into  an 
organ.  The  anterior  segments  of  the  cerebro-spinal  axis, 
which  are  at  first  continuous  with  the  rest,  and  distinguished 


812  THB  LAW  OF  lYOLiniav. 

only  by  their  larger  busg,  nndergo  s  gradual  mite;  anA  al 
the  same  tune  the  resnltmg  lieacL  fidda  into  a  maaa  daaily 
marked  off  from  the  rest  of  the  Tcrtehral  colmnn.  The  lika 
TTOcess^  varioasly  exemplified  in  other  orgaaa,  ia  meamrUe 
exhibited  by  the  body  as  a  whole;  which  becomes  integrated 
somewhat  in  the  same  way  that  an  ontspread  handkeroUef 
and  its  contents  become  integrated  when  its  edges  are  dbawn 
in  and  fSsistened  to  make  a  bnndle.  Analogous, 

changes  go  on  long  after  birth^  and  oontinne  even  op.  to 
old  age.  In  man^  that  solidification  of  the  bony  finmie* 
work  whichj  daring  childhood^  is  seen  in  the  ooakfl 
conce  of  portions  of  the  same  bone  ossified  firom  diffe- 
rent contres^  is  afterwards  seen  in  the  coalescence  of  bones 
that  were  originally  distinct.  The  appendages  of  the 
vcrtcbroD  unite  with  tlio  vertebral  centres  to  which  they  be- 
long— a  chango  not  completed  until  towards  thirty.  At  tho 
samo  time  tho  epiphyses,  formed  separately  from  tho  main 
bodies  of  their  respective  bones,  have  their  cartilaginous 
connexions  turned  into  osseous  ones^— aro  fused  to  tho  masses 
beneath  them.  The  component  vertebras  of  the  sacrum^ 
which  remain  separate  till  about  tho  sixteenth  year^  then 
begin  to  unite ;  and  in  ten  or  a  dozen  years  more  their  union 
is  complete.  Still  later  occurs  the  coalescence  of  tho  coccy- 
geal vertobroB ;  and  there  are  somo  other  bony  unions  which 
remain  unfinished  unless  advanced  age  is  reached.  To 
which  add  that  tho  increase  of  density  and  toughness,  going 
on  throughout  tho  tissues  in  general  during  life,  is  the  for- 
mation of  a  more  highly  integrated  substance. 

Tho  species  of  change  thus  illustrated  under  several 
aspects  in  tho  unfolding  human  body,  may  bo  traced  in  all 
Animals.  That  modo  of  it  which  consists  in  the  union  of 
similar  parts  originally  separate,  has  been  described  by 
Milne-Edwards  and  others,  as  exhibited  in  various  of  tho 
Inverteh'ata ;  though  it  does  not  seem  to  have  been  in- 
cluded by  them  as  an  essential  peculiarity  in  the  process  of 
Drganic  development.    We  shall,  however,  see  clearly  that 
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local  integration  is  an  all-important  port  of  tliia  process^ 
wlien  we  find  it  displayed  not  only  in  tlie  successiye  stages 
passed  througli  by  every  embryo^  but  also  in  ascending  from 
the  lower  creatures  to  the  higher.  As  manifested  in  either 
way,  it  goes  on  both  longitudinally  and  transversely :  under 
which  different  forms  we  may,  indeed,  most  conveniently 
consider  it.  ,      Of   longitvdiTial  integration,  the 

sub-kingdom  Annulosa  supplies  abundant  examples.  Its 
lower  members,  such  as  worms  and  myriapods,  are  mostly 
characterized  by  the  great  number  of  segments  composing 
them ;  reaching  in  some  cases  to  several  hundreds.  But  in 
the  higher  divisions — crustaceans,  insects,  and  spiders-r-we 
find  thia  number  reduced  down  to  twenty-two,  thirteen,  or 
even  fewer ;  while,  accompanying  the  reduction,  there  is  a 
shortening  or  integration  of  the  whole  body,  reaching  its 
extreme  in  the  crab  and  the  spider.  The  significance  of 
these  contrasts,  as  bearing  on  the  general  doctrine  of 
Evolution,  will  be  seen  when  it  is  pointed  out  that  they  are 
parallel  to  those  which  arise  during  the  development  of 
individual  annulose  animals.  In  the  lobster,  the  head  and 
thorax  form  one  compact  box,  made  by  the  union  of  a  num- 
ber  of  segments  which  in  the  embryo  were  separable.  Simi- 
larly, the  butterfly  shows  us  segments  so  much  more  closely 
united  than  they  were  in  the  caterpillar,  as  to  be,  some  of 
them,  no  longer  distinguishable  from  one  another.  The 
Vertebraia  again,  throughout  their  successively  higher  classes, 
famish  like  instalices  of  longitudinal  union.  In  most  fishes, 
and  in  reptiles  that  have  no  limbs,  none  of  the  vertebra) 
coalesce.  In  most  mammals  and  in  birds,  a  variable  num- 
ber of  vertebra)  become  fused  together  to  form  the  sacrum ; 
and  in  the  higher  apes  and  in  man,  the  caudal  vertebra) 
also  lose  their  separate  individualities  in  a  single  os 
eoccygie.  That  which  we  may  distinguish  as  trans* 

verse  integration,  is  well  illustrated  among  the  Annulosa  In 
the  development  of  the  nervous  system.  Leaving  out  those 
most  degraded  forms  which  do  not  present  distinct  ganglia. 
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it  is  to  be  observed  that  the  lower  anniilofle  asamnls,  hi  ecm» 
mon  with  the  larvao  of  the  bigber^  are  BenrmOj  dmracterind 
by  a  doable  cbain  of  ganglia  nmning  from  end  t6  end  of 
the  body;  while  in  the  more  perfectlj-formed  amrwloiie 
animals^  this  double  chain  bbcomea  nnited  into  s  Binjgle 
chain.  Mr.  Newport  has  described  the  coarse  of  tibia  con- 
centration as  exhibited  in  insects ;  and  by  Bathke  it  has  been 
traced  in  crastaoeans.  Daring  the  early  stages  of  tSie 
Astaeus  fluviaUliSj  or  common  cray-fish^  there  is  a  pair  of 
separate  ganglia  to  each  ring.  Of  the  foorteen  pairs  be- 
longing to  the  head  and  thorax,  the  three  pairs  in  advance 
of  the  month  consolidate  into  one  mass  to  form  the  bram,  or 
cephalic  ganglion.  Meanwhile,  oat  of  the  remainder,  the 
first  six  pairs  severally  unite  in  the  median  line,  while  the 
rest  remain  more  or  loss  separate.  Of  these  six  double 
ganglia  thus  formed,  the  anterior  four  coalesce  into  one 
mass;  the  remaining  two  coalesce  into  another  mass;  and  then 
these  two  masses  coalesce  into  one.  Here  we  see  longitudi- 
nal and  transverse  integration  going  on  simultaneously;  and 
in  the  highest  crustaceans  they  are  both  carried  still  fur- 
ther. The  Vertcbrata  clearly  exhibit  transverse  integration 
in  the  development  of  the  generative  system.  The  lowest 
mammals— the  Monotremata^-^in  common  withbirds^to  which 
they  are  in  many  respects  allied,  have  oviducts  which  to- 
wards their  lower  extremities  are  dilated  into  cavities,  sever- 
ally performing  in  an  imperfect  way  the  function  of  a  uterus. 
"  In  the  Marsiqualia  there  is  a  closer  approximation  of  the 
two  lateral  sets  of  organs  on  the  median  lino ;  for  the  ovi- 
ducts converge  towards  one  another  and  meet  (without 
coalescing)  on  the  median  line ;  so  that  their  uterine  dilata- 
tions are  in  contact  with  each  other,  forming  a  true  '  double 
uterus.'  ...  As  we  ascend  the  series  of  '  placental '  mam- 
mals, we  find  the  lateral  coalescence  becoming  more  and 
more  complete.  ...  In  many  of  the  Rodcniia  the  uterus 
still  remains  completely  divided  into  two  lateral  halves; 
whilst  in  others  these  coalesce  at  their  lower  portions,  form- 


THE  LAW  OP  EVOLUTION.  815 

ing  a  rudiment  of  the  true  'body'  of  the  uterus  in  the 
human  subject.  This  part  increases  at  the  expense  of  the 
lateral '  comua '  in  the  higher  herbirora  and  camivora;  but 
oven  In  the  lower  quadrumana  the  uterus  is  somewhat  cleft 
at  its  summit.''* 

Under  the  head  of  organic  integrations,  there  remain  to 
be  noted  some  which  do  not  occur  within  the  limits  of  one 
organism^  and  which  only  in  an  indirect  way  involve  con- 
centration of  matter  and  dissipation  of  motion.  These  are 
tfie  integrations  byurhioh  og^nifm^p  n.Tt\  mstAfk  rl^pATident  on 
npfl  ATiotlifir.  We  may  set  down  two  kinds  of  them — ^those 
which  occur  within  the  same  species,  and  those  which  occur 
among  different  species.  More  or  less  of  the  gre- 

garious tendency  is  general  in  animals  j  and  when  it  is 
marked,  there  is,  in  addition  to  simple  aggregation,  a  certain 
degree  of  combination.  Creatures^J^t^unt  in  packs,  or 
that  have  sentinels,  or  tliat  are  governed  byTeaders,  form 
bodies  partially  united  by  co-operation.  Among  polygamous 
mammals  and  birds  this  mutual  dependence  is  closer;  and 
the  social  insects  show  us  assemblages  of  individuals  of  a 
still  more  consolidated  character:  some  of  them  having 
carried  the  consolidation  so  far  that  the  individuals  cannot 
exist  if  separated.  How  organisms  in  general  are 

mutually  dependent,  and  in  that  sense  integrated,  we  shall 
see  on  remembering — ^first,  that  while  aU  animals  live 
directly  or  indirectly  on  plants,  plants  live  on  the  carbonic 
acid  excreted  by  animals ;  second,  that  among  animals  the 
flesh-eaters  cannot  exist  without  the  plant-eaters;  third, 
that  a  large  proportion  of  plants  can  continue  their  respec- 
tive races  only  by  the  help  of  insects,  and  that  in  many 
cases  particular  plants  need  particular  insects.  Without 
detailing  the  more  complex  connexions,  which  Mr.  Darwin 
has.  so  beautifully  illustrated,  it  will  suffice  to  say  that  the 
Flora  and  Fauna  in  each  habitat,  constitute  an  aggregate 

•  CarpenWs  Prin.  of  Comp.  Phyg.,  p.  617. 
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so  far  integrated  that  xnany  of  its  species  die  out  if  plaoei 
amid  the  jJaiits.  and  apiTnals  of  anotibyor 


It.''  iT»  -^ 


is  to  be  remarked  that  this  integration*  toop  increaaea 
organic  eyolution  progresses. 


§  111.  The  plienomena  set  down  in  the 
graph  are  introductory  to  others  of  a  higher  order,  wifch 
which  they  ought,  perhaps,  in  strictness,  to  be  grouped:-* 
phenomena  which,  for  want  of  a  better  word,  we  may  term 
^"T^^-^iyaj^^  Inorgonio  bodies  present  as  with  certain 
facts.  Certain  other  facts,  mostly  of  a  more  involved  kind, 
are  presented  by  organic  bodies.  There  remain  yet  farther 
facts,  not  presented  by  any  organic  body  taken  singly ;  bub 
which  result  from  the  actions  of  aggregated  orgaoio  bodies 
on  ono  another  and  on  inorganic  bodies.  Though  pheno- 
mena of  this  order  are,  as  wo  see,  foreshadowed  among  in- 
ferior organisms^  they  become  so  extremely  conspicuous  in 
mankind  as  socially  united,  that  practically  wo  may  consider 
them  to  commence  here. 

In  the  social  organism  integrative  changes  are  cleorlyiand 
abundantly  exemplified.  Uncivilized  societies  display  them 
when  wandering  families,  such  as  we  see  among  Bushmen^ 
join  into  tribes  of  considerable  numbers.  A  further  pro- 
gress of  like  nature  is  everywhere  manifested  in  the  subju- 
gation of  weaker  tribes  by  stronger  ones ;  and  in  the  sub- 
ordination of  their  respective  chiefs  to  the  conquering  chief. 
The  combinations  thus  resulting^  which,  among  aboriginal 
races,  are  being  continually  formed  and  continually  broken 
up,  become,  among  superior  races,  relatively  permanent.  If 
wo  trace  the  stages  through  which  our  own  society,  or  any 
adjacent  one,  has  passed,  wo  see  this  unification  from  timo 
to  time  repeated  on  a  larger  scale  and  gaining  in  stability. 
The  aggregation  of  juniors  and  tho  children  of  juniors  under 
ciders  and  the  children  of  elders ;  the  consequent  establish- 
ment of  groups  of  vassals  bound  to  their  respective  nobles  ; 
tho  subsequent  subordination  of  groups  of  inferior  nobles 
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to  dukes  or  earls ;  and  the  still  later  growth  of  the  kingly 
power  over  dukes  and  earls ;  are  so  many  instances  of  in 
creasing  consolidation.  This  process  through  which  petty 
tenures  are  aggregated  in  feuds,  feuds  into  provinces,  pro- 
vinces into  kingdoms,  and  finally  contiguous  kingdoms  into 
a  single  one,  slowly  completes  itself  by  destroying  the  ori- 
ginal lines  of  demarcatioiL.  And  it  may  be  further  remarked 
of  the  European  nations  as  a  whole,  that  in  the  tendency  to 
form  alliances  more  or  less  lasting,  in  the  restraining  influ- 
ences exercised  by  the  several  governments  over  one  another, 
in  the  system,  now  becoming  customary,  of  settling  inter- 
national disputes  by  congresses,  as  well  as  in  the  breaking 
down  of  commercial  barriers  and  the  increasing  facilities  of 
communication,  we  may  trace  the  beginnings  of  a  European 
federation — a  still  larger  integration  than  any  now  esta- 
blished. 

But  it  is  not  only  in  these  external  unions  of  groups  with 
groups^  and  of  the  compound  groups  with  one  another,  that 
the  general  law  is  exemplified.  It  is  exomplifiei  also  in 
unions' that  take  place  inteHiaHy,a^  i:he^- groups  become 
moro  liighly  organized.  There  are  two  orders  of  these, 
which  may  bo  broadly  distinguished  as  regulative  and 
operative.  A  civilized  society  is  made  unlike  a 

barbarous  ono  by  tho  establishment  of  regulative  classes — 
governmental,  administrative,  military,  ecclesiastical,  legal, 
&c.,  which,  whilo  they  havo  their  several  special  bonds  of 
union,  constituting  them  sub-classes,  are  also  held  together 
as  a  general  class  by  a  certain  community  of  privileges, 
of  blood,  of  education,  of  intercourse.  In  some  societies, 
fully  developed  after  their  particular  types,  this  con- 
solidation into  castes,  and  this  union  among  tho  upper 
castes  by  separation  from  tho  lower,  eventually  grow 
very  decided:  to  be  afterwards  rendered  less  decided, 
only  in  cases  of  social  metamorphosis  caused  by  the  in- 
dustrial regime.  The- integrations  that  accompany 
the  operative  or  industrial  organization,  later  in  origin, 

15 


818  xn  U.W  o»  ivoLimaa. 

are  not  merelj  of  tfaia  indirect  kind,  bnt  they  aie  bIio  .dbml 
— they  ahow  na  physiool  approach.  We  hare  intogntiiqp 
consequent  on  the  simple  growth  of  adjacent  paiti  pat&mv> 
ing  like  fhoctiona ;  aa,  for  instance,  the  jonctifm  of  liw* 
cheater  wiUi  its  calico-weanng  anbnrbs.  We  have  qUut 
int^rationB  that  arise  when,  out  of  several  places  prodncing 
a  parfciciilar  commodi^,  one  monopolizing  more  and  morejtf 
the  bnainesB,  draws  to  it  masters  and  workers^  and  leaTW 
the  other  places  to  dwindle ;  as  witness  the  giowth  of  the 
Yorkshire  cloth>diBtricta  at  the  expense  of  those  in  the  West 
of  England ;  or  the  absorption  hy  Stafibrdahire  of  the  pot> 
teiy-manniaotiue,  and  the  conaeqnent  decay  of  the  esta- 
blishments that  once  flomished  at  Derby  and  elsewhere. 
Wo  hare  those  more  special  iategrationa  that  arise  within 
llio  same  city;  whenco  resalt  the  concentration  of  publishers 
in  Paternoster  Kow,  of  com-mcrcliaiits  about  Mark  Laao,  of 
civil  engineers  in  Great  Goorgo  Street,  of  bankers  in  the  centre 
of  the  city.  Indoatrial  combinations  that  consist,  not  in  the  ~ 
approximation  or  fusion  of  parts,  bat  in  the  establishment 
of  common  centres  of  connexion,  are  exiiibitcd  in  the  Bank 
clearing-hooso  and  tbo  Railway  clearing-house.  "While  of 
yet  another  species  are  those  unions  which  bring  into  rela- 
tion, tho  moro  or  less  dispersed  citizens  wbo  ore  occupied  in 
like  ways ;  as  traders  ere  brought  by  the  Exchange,  and  as 
are  professional  men  by  institutes  like  those  of  Civil  Engi- 
neers, Architects,  &c. 

At  first  sight  these  seem  to  be  the  last  of  our  instances. 
Having  followed  up  the  general  law  to  social  aggregates, 
there  apparently  remain  no  other  aggregates  to  which  it  can 
apply.  This  however  is  not  true.  Among  what  wo  have 
above  distinguished  as  super-organic  phenomena,  wo  shall 
find  sundry  groups  of  veiy  remarkable  and  interesting 
illustrations.  Though  evolution  of  the  various  products  of 
human  activities  cannot  be  said  directly  to  oxomplify  tho 
int^ratioa  of  matter  and  dissipation  of  motion,  yet  they 
exemplify  it  indirectly.     For  tho  progress  of  Language,  of 
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Science,  and  of  the  Arts,  industrial  and  aesthetic,  is  an  ob- 
jective register  of  subjective  changes.  Alterations  of  struc- 
ture  in  human  beings,  and  concomitant  alterations  of  struc 
ture  in  aggregates  of  human  beings,  jointly  produce  corre- 
sponding alterations  of  structure  in  all  those  things  which 
humanity  creates.  As  in  the  changed  impress  on  the  wax, 
we  read  a  change  in  the  seal ;  so  in  the  integrations  of  ad- 
vancing Language,  Science,  and  Art,  we  see  reflected  cer- 
tain integrations  of  advancing  human  structure,  individual 
and  social.     A  section  must  be  devoted  to  each  group. 

§  112.  Among  uncivilized  races,  the  many-syllabled  names 
used  for  Hotr  Uncommon  objects,  as  well  as  the  descriptive 
character  of  proper  names,  show  us  that  the  words  used 
"for  lie  less-famiUar  things  are  formed  by  oompounding 
iS^da  nsed  &r  the  more-familiar  things.  This  process 
of  composition  is  sometimes  found  in  its  incipient  stage — a 
stage  in  which  the  component  words  are  temporarily  united 
to  signify  some  un-named  object,  and,  from  lack  of  frequent 
use,  do  not  permanently  cohere.  But  in  the  majority  of 
inferior  languages,  the  process  of  ^'agglutination,'*  as  it 
is  called,  has  gone  far  enough  to  produce  considerable 
stability  in  the  compound  words :  there  is  a  manifest  inte- 
gration. How  small  is  the  degree  of  this  integration,  how- 
ever, when  compared  with  that  reached  in  well-developed 
languages,  is  shown  both  by  the  great  length  of  the  compound 
words  used  for  things  and  acts  of  constant  occurrence,  and 
by  the  separablcness  of  their  elements.  Certain  North- 
American  tongues  illustrate  this  very  well.  In  a  Eicaree 
vocabulary  extending  to  fifty  names  of  common  objects, 
which  in  English  are  nearly  all  expressed  by  single  syllables, 
there  is  not  one  monosyllabic  word ;  and  in  the  nearly-allied 
vocabulary  of  the  Pawnees,  the  names  for  these  same  com- 
mon objects  are  monosyllabic  in  but  two  instances.  Things 
80  familiar  to  these  hunting  tribes  as  dog  and  bow,  are,  in 
the  Pawnee  language,  ashahish  and  teeragish  ;  the  hand  and 
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the  eyes  are  respectively  iJcshoeree  and  heereekoo  ;  toft  Aong  flia 
term  is  shakoorooeeshairet,  and  for  devil  it  is  tsaheeksKbabdo^ 
raiwah;  wHle  the  nnmerals  are  composed  of  firam  two  ayl* 
lables  up  to  five^  and  in  Bicaree  up  to  seven.  Tbak 

the  great  length  of  these  fSsmnliar  words  implies  alow  degree 
of  development^  and  that  in  the  formation  of  higher  laii- 
guages  ont  of  lower  there  is  a  progressive  integration,  which 
reduces  the  polysyllables  to  dissyllables  and  monosyllables!, 
is  an  inference  confirmed  by  the  history  of  onr  own  language. 
Anglo-Saxon  steorra  has  been  in  course  of  time  oonsolidafod 
into  English  star,  mona  into  moon,  and  nama  into  name. 
The  transition  through  the  intermediate  semi-Sazon  m  clearly 
traceable.  8unu  bccamo  in  semi-Saxon  sune,  and  in  Eng- 
lish son ;  the  final  e  of  sune  being  an  evanescent  form  of  the 
original  w.  The  change  from  the  Anglo-Saxon  plural,  formed 
by  the  distinct  syllable  a^,  to  our  pluralformcd  bythe  appended 
consonant  s,  shows  us  tho  same  thing :  smithas  in  becom- 
ing smiths,  and  cndas  in  becoming  ends,  illustrate  pro- 
gressive  coalescence.  So,  too,  docs  the  disappearance  of  tho 
terminal  an  in  tho  infinitive  mood  of  verbs ;  as  shown  in  tho 
transition  from  the  Anglo-Saxon  en  man  to  tho  semi- Saxon 
cuvime,  and  to  the  English  come.  Moreover  the  process  has 
been  slowly  going  on,  even  since  what  we  distinguish  as  Eng- 
lish was  formed.  In  Elizabeth's  time,  verbs  were  still  very 
frequently  pluralized  by  tho  addition  of  en — wo  tell  was  wo 
tellen;  and  in  some  rural  districts  this  form  of  speech  may 
even  now  be  heard.  In  like  manner  the  terminal  cd  of  tho 
past  tense,  has  united  with  tho  word  it  modifies.  Bum-cd 
has  in  pronunciation  become  httmt;  and  even  in  writing  tho 
terminal  t  has  in  some  cases  taken  tho  place  of  the  ed.  Only 
where  antique  forms  in  general  are  adhered  to,  as  in  the 
church-service,  is  the  distinctness  of  this  inflection  still 
maintained.  Further,  we  see  that  tho  compound  vowels  have 
been  in  many  cases  fused  into  single  vowels.  That  in  bread 
the  e  and  a  were  originally  both  sounded,  is  proved  by  the 
fact  that  they  aro  still  so  sounded  in  parts  where  old  habits 
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linger.  We,  towever,  have  contracted  the  pronunciation 
into  hred;  and  we  have  made  like  changes  in  many  other 
common  words.  Lastly,  let  it  be  noted  that  where  the  fre- 
quency of  repetitioiT  is  greatestj  the  processT  is  carried, 
furthest;  as  instance  the  contraction  of  lord  (originally 
laford)  into  lud  in  the  mouths  of  Barristers;  and,  still  better, 
the  coalescence  of  God  he  with  you  into  Good  bye. 

Besides  exhibiting  in  this  way  the^integpative. process^ 
Language  equally  exhibits  it  throughout  all  grammatical, 
^gyelbpment.  The  lowest  kinds  of  human  speech,  having 
merely  nouns  and  verbs  without  inflections  to  them,  mani- 
festly permit  no  such  close  union  of  tho  elements  of  a  pro- 
position as  results  when  the  relations  are  marked  either  by 
inflections  or  by  connective  words.  Such  speech  is  neces- 
sarily what  we  significantly  call  '^  incoherent/'  To  a  con- 
siderable extent,  incoherence  is  seen  in  tho  Chinese  language. 
"  If^  instead  of  saying  I  go  to  London,  Jigs  come  from  Turkey, 
the  sun  shines  through  the  air,  we  said,  I  go  end  London, 
figs  come  origin  Turkey,  the  sun  shines  passage  air,  we  should 
discourse  after  tho  manner  of  the  Chinese/'  From  this 
*' aptotic''  form,  there  is  clear  evidence  of  a  transition,  by 
coalescence,  to  a  form  in  which  the  connexions  of  words  are 
expressed  by  the  addition  to  them  of  certain  inflectional  words. 
'^In  Languages  like  the  Chinese,"  remarks  Dr.  Latham,  ''the 
separate  words  most  in  use  to  express  relation  may  become 
adjuncts  or  annexes."  To  this  he  adds  tho  fact  that  *'  the 
numerous  inflexional  languages  fall  into  two  classes.  Li  one, 
the  inflexions  have  no  appearance  of  having  been  separate 
words.  Li  the  other,  their  origin  as  separate  words  is  de- 
monstrable." From  which  the  inference  drawn  is,  that  the 
'^ aptotic"  languages,  by  the  more  and  more  constant  use 
of  adjuncts,  gave  rise  to  the  '^ agglutinate"  languages,  or 
those  in  which  tho  original  separatencss  of  the  inflexional 
parts  can  be  traced ;  and  that  out  of  these,  by  further  use, 
arose  the  '^amalgamate"  languages,  or  those  in  which  tho 
original  separateness  of  tho  inflexional  parts  can  no  longer 
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be  triiccd.  Strongly  corroborativo  of  tbifl  inference 

is  the  nnqnestionablo  fact>  that  by  such  a  process  there  haye 
grown  out  of  the  amalgamate  languages,  the  ^^anaptotic'' 
languages ;  of  which  our  own  is  the  most  perfect  example 
— languages  in  which^  by  further  consolidation,  inflexions 
have  almost  disappeared,  while,  to  express  the  verbal  rela- 
tions, certain  new  kinds  of  words  have  been  developed. 
AVhen  we  see  the  Anglo-Saxon  inflexions  gradually  lost  by 
contraction  during  the  development  of  English,  and,  though 
to  a  less  degree^  the  Latin  inflexions  dwindling  away  during 
the  development  of  French,  we  cannot  deny  that  grammati* 
cal  structure  is  modified  by  integration ;  and  seeing  how 
clearly  the  earlier  stages  of  grammatical  structure  are  ex- 
plained by  it,  we  can  scarcely  doubt  that  it  has  been  going 
on  from  the  first. 

In  proportion  to  the  degreo  of  this  integration,  is  tho 
extent  to  which  integration  of  another  order  is  carried, 
.^ptolic  languages  arc,,  as  already  pointed  out,  necessarily 
incoherent — the  elements  of  a  proposition  cannot  be  com' 
plctcly  tied  into  a  whole.  But  as  fast  as  coalescence  pro- 
duces inflected  words,  it  becomes  possible  to  unite  them 
into  sentences  of  which  the  parts  are  so  mutually  dependent 
tliat  no  considerable  change  can  be  made  without  destroying 
tho  meaning.  Yet  a  further  stage  in  this  process  may  be 
noted.  After  the  development  of  those  grammatical  forms 
which  make  definite  statements  possible,  we  do  not  at  first 
find  them  used  to  express  anything  beyond  statements  of  a 
simple  kind.  A  single  subject  with  a  single  predicate,  ac- 
companied by  but  few  qualifying  terms,  are  usually  all.  If 
we  compare,  for  instance,  tho  Hebrew  scriptures  with  writ- 
ings of  modem  times,  a  marked  difierenco  of  aggregation 
among  the  groups  of  words,  is  visible.  In  tho  number  of 
subordinate  propositions  which  accompany  tho  principal 
ono;  in  tho  various  complements  to  subjects  and  predicates; 
and  in  tho  numerous  qualifying  clauses — all  of  them  united 
into  ono  complex  whole — ^many  sentences  in  modern  com- 
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positions  exhibit  a  degree  of  integration  not  to  be  found  in 
ancient  ones. 

§  113,  The  histoiy  of  Science  presents  facts  of  the  same 
meaning  at  every  step.  Indeed  the  integration  of  groups 
of  like  entities  and  like  relations^  may  be  said  to  constitute 
the  most  conspicuous  part  of  scientific  progress.  A  glance 
at  the  classificatory  sciences^  shows  us  that  the  confused 
incoherent  aggregations  which  the  vulgar  make  of  natural 
objects,  are  gradually  rendered  complete  and  compact,  and 
bound  up  into  groups  within  groups.  While,  instead  of 
considering  all  marine  creatures  as  fish,  shell-fish,  and  jelly- 
fish. Zoology  establishes  divisions  and  sub-divisions  under 
the  heads  Vcrt^bi^ata,  Annulosa,  Molltisca,  &c. ;  and  while, 
in  place  of  the  wide  and  vague  assemblage  popularly  de- 
scribed as  '^  creeping  things,''  it  makes  the  specific  classes 
Annelida f  Myriopoda,  Insecta,  Arachnida;  it  simultaneously 
gives  to  these  an  increasing  consolidation.  The  several 
orders  and  genera  of  which  each  consists,  are  arranged  ac- 
cording to  their  aflSnities  and  tied  together  under  common 
definitions ;  at  the  same  time  that,  by  extended  observation 
and  rigorous  criticism,  the  previously  unknown  and  un- 
determined forms  are  integrated  with  their  respective  con- 
geners. Nor  is  the  process  less  clearly  manifested 
in  those  sciences  which  have  for  their  subject-matter,  not 
classified  objects  but  classified  relations.  Under  one  of  its 
chief  aspects^  scientific  advance  is  the  advance  of  generaliza- 


,tioa^^d  gengralizmg  is  uniting  into  groups  all  like  co« 
existencies  and  sequences  among  phenomena.  The  colliga- 
tion of  many  concrete  relations  into  a  generalization  of 
the  lowest  order,  exemplifies  this  principle  in  its  simplest 
form ;  and  it  is  again  exemplified  in  a  more  complex  form 
by  the  colligation  of  these  lowest  generalizations  into  higher 
ones,  and  these  into  still  higher  ones.  Year  by  year  are 
established  certain  connexions  among  orders  of  phenomena 
that  appear  unallied ;  and  these  connexions,  multiplying  and 
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BtreDgtheningj  gradually  bring  tlie  Beemingly  ^noMttA 
orders  under  a  common  bond.  Wben,  for  •tM>i|Jfj 
Humboldt  quotes  the  saying  of  the  Swiss — ^"it  is  going  to 
rain  because  we  bear  the  murmur  of  the  torrents  netanr/!^ 
when  he  remarks  the  relation  between  this  and  an  obiSiya 
tion  of  his  own,  that  the  cataracts  of  the  Orinoco  ave  bottd 
at  a  greater  distance  by  night  than  by  day — when  he  notss 
the  essential  parallelism  existing  between  these  fiu^ta  and 
the  fact  that  the  unusual  visibiliiy  of  remote  objeots 
is  also  an  indication  of  coming  rain — and  when  he 
points  out  that  the  common  cause  of  these  Tariations  is  the 
smaller  hindrance  offered  to  the  passage  of  both  light  and 
sound,  by  media  which  are  comparatively  homogeneonsj 
cither  in  temperature  or  hygrometrio  state;  he  helps  in 
bringing  under  ouo  generalization  the  phenomena  of  light 
and  those  of  sound.  Experiment  having  shown  that  these 
conform  to  liko  laws  of  reflection  and  refraction,  iho  conclu-- 
sion  that  they  aro  both  produced  by  undulations  gains  pro- 
bability: there  is  nn  incipient  integration  of  two  great  orders 
of  phenomena,  between  which  no  connexion  was  suspected  in 
times  past.  A  still  moro  decided  integration  has  been  of  late 
taking  place  between  the  once  independent  sub-sciences  of 
Electricity,  Magnetism,  and  Light. 

The  process  will  manifestly  bo  can-ied  much  further.  Such 
propositions  as  those  set  forth  in  preceding  chapters,  on 
"The  Persistence  of  Force/'  ^'Tho  Transformation  and 
Equivalence  of  Forces/'  "  Tho  Direction  of  Motion/'  and 
'^  TLo  Ehythm  of  Motion/'  unite  within  singlo  bonds  phe- 
nomena belonging  to  all  orders  of  existences.  And  if  there 
is  such  a  thing  as  that  which  wo  here  understand  by 
Philosophy,  there  must  eventually  bo  reached  a  universal 
integration. 

§  114.  Nor  do  tho  industrial  and  a)stlietic  Arts  fail  to 
supply  us  witK^qually  conclusive  evidence.  ^3re  progress 
from  rude,  small,  arid  simple  tools,  to  perfect,  complex,  and 
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large  machines^  in  a  progress  in  integration.  Among  wliat 
are  classed  as  tlio  mechanical  powers,  the  advance  from  the 
lever  to  the  wheel-and-axle  is  an  advance  &om  a  simple 
agent  to  an  agent  made  up  of  several  simple  ones.  On  com- 
paring the  wheel-and-axle,  or  any  of  the  machines  used  in 
early  times  with  those  used  now,  we  see  that  in  each  of  our 
machines  several  of  the  primitive  machines  are  united  into 
one,  A  modem  apparatus  for  spinning  or  weaving,  for 
making  stockings  or  lace,  contains  not  simply  a  lever,  an  in- 
clined plane,  a  screw,  a  wheel-and-axle,  joined  together;  but 
several  of  each  integrated  into  one  whole.  Again,  in  early 
ages,  when  horse-power  and  man-power  were  alone  em- 
ployed, the  motive  agent  was  not  bound  up  with  the  tool 
moved ;  but  the  two  have  now  become  in  many  cases  fused 
together.  The  fire-box  and  boiler  of  a  locomotive  are  com- 
bined with  the  machinery  which  the  steam  works.  A  still 
more  extensive  integration  is  exhibited  in  every  factory. 
Here  we  find  a  large  number  of  complicated  machines, 
all  connected  by  driving  shafts  with  the  same  steam-engine 
— ^all  united  with  it  into  one  vast  apparatus. 

Contrast  the  mural  decorations  of  the  Egyptians  and 
Assyrians  with  modem  historical  paintings,  and  there 
becomes^aSifeHtTf  great  advance  in  unity  of  composition — 
in  the  subordination  of  the  parts  to  the  whole.  One  of 
these  ancient  frescoes  is,  in  truth,  made  up  of  a  number  of 
pictures  that  have  little  mutual  dependence.  The  several 
figures  of  which  each  group  consists,  show  very  imperfectly 
by  their  attitudes,  and  not  at  all  by  their  expressions,  the 
relations  in  which  they  stand  to  each  other:  the  respective 
groups  might  be  separated  with  but  little  loss  of  meaning; 
and  the  centre  of  chief  interest,  which  should  link  all  parts 
together,  is  often  inconspicuous.  The  same  trait  may  be 
noted  in  the  tapestries  .  of  medieval  days.  Representing 
perhaps  a  hunting  scene,  one  of  these  contains  men,  horses, 
dogs,  beasts,  birds,  trees,  and  flowers,  miscellaneously  dis- 
persed:  the  living  objects  being  variously  occupied,  and 
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mostly  with  no  apparent  oonsdoiuaiefls  of  eMhoUiaHlipraid^' 
mitj.  Bat  in  the  paintings  since  prodnoed,  fiAiUj  wm  iMngf 
of  them  are  in  this  respect,  there  is  always  a  mem  orleii 
distinct  co-ordination  of  parts-^-an  anangemttil  of -vtfi^ 
tndes,  expressions,  lights,  and  ooloorsj  smdiM  to  ooniljBie 
the  picture  into  an  organic  whole;  and  the  soooeaft  witt 
which  nniiy  of  effect  is  educed  from  variety  of  components, 
is  a  chief  test  of  merit. 

^n .  mnsig,  jjcogiessiye  intggffation  is  J'lTp^'^jH  fn  ntfl 
more  nmnerons  ways.  The  simple  cadence  emfaradng  but 
a  few  notes,  which  in  the  chants  of  savages  is  monotonously 
repeated,  becomes,  among  civilized  races,  a  long  series  of 
different  musical  phrases  combined  into  one  whdb;  and  so 
complete  is  the  integration,  that  the  melody  caAnot  be 
broken  off  in  the  middle,  nor  shorn  of  its  final  note,  without 
giving  us  a  painful  sense  of  incompleteness.  When  to  the 
air,  a  boss^  a  tenor,  and  an  alto  are  added ;  and  when  to  the 
harmony  of  different  voice-parts  there  is  added  an  accom- 
paniment; we  see  exemplified  integrations  of  another  order, 
which  grow  gradually  more  elaborate.  And  the  process  is 
carried  a  stage  higher  when  these  complex  solos,  concerted 
pieces,  choruses,  and  orchestral  effects,  are  combined  into 
the  vast  ensemble  of  a  musical  drama ;  of  which,  be  it  re- 
membered, the  artistic  perfection  largely  consists  in  the 
subordination  of  the  particular  effects  to  the  total  effect. 

Once  more  the  Arts  of  literary  doj^eation,  narrative  and 
dramatic,  furnish  us  with  parallel  illustrations.  The  tales 
of  primitive  times,  like  those  with  which  the  story-tellers  of 
the  East  still  daily  amuse  their  listeners,  are  made  up  of 
successive  occurrences  that  are  not  only  in  themselves  un- 
natural, but  have  no  natural  connexion:  they  are  but  so 
many  separate  adventures  put  together  without  necessary 
sequence.  But  in  a  good  modem  work  of  imagination,  the 
events  are  the  proper  products  of  the  characters  working 
under  given  conditions ;  and  cannot  at  will  be  changed  in 
their  order  or  kind,  without  injuring  or  destroying  the 
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general  effect.  Further,  the  characters  themselves,  which 
in  early  fictions  play  their  respective  parts  withoat  show, 
ing  how  their  minds  are  modified  by  one  another  or  by 
tlie  events^  are  now  presented  to  ns  as  held  together  by 
complex  moral  relations^  and  as  acting  and  re-acting  upon 
one  another's  natures. 


§  115.  EvQlnticm  then,  under  its 'Wmar]^  aspect,  is  a 
change  from  a  less  coherent  foraa^  to  a  more  coherent 
f^nUj  consequent  on  the  dissipation  of  motion  and  integra- 
jion  of  matter^  This  is  the  universal  process  through  "which 
sensible  existences,  individually  and  as  a  whole,  pass  during 
the  ascending  halves  of  their  histories.  This  proves  to  be 
a  character  displayed  equally  in  those  earliest  changes  which 
the  Universe  at  large  is  supposed  to  have  undergone,  and  in 
those  latest  changes  which  we  trace  in  society  and  the  pro- 
ducts  of  social  life.  And  throughout,  the  unification  pro- 
ceeds in  several  ways  simultaneously. 

Alike  during  the  evolution  of  the  Solar  System,  of  a 
planet,  of  an  organism,  of  a  nation,  there  is  progressive 
aggregation  of  the  entire  mass.  This  may  bo  shown  by  the 
increasing  density  of  the  matter  already  contained  in  it ;  or 
by  the  drawing  into  it  of  matter  that  was  before  separate ; 
or  by  both.  But  in  any  case  it  implies  a  loss  of  relative  mo- 
tion. At  the  same  time,  the  parts  into  which  the  mass 
has  divided,  severally  consolidate  in  like  manner.  We  see 
this  in  that  formation  of  planets  and  satellites  which  has 
gone  on  along  with  the  concentration  of  the  nebula  out  of 
which  the  Solar  System  originated ;  we  see  it  in  the  growth 
of  separate  organs  that  advances,  pari  passu,  with  the 
growth  of  each  organism ;  wo  see  it  in  that  rise  of 
special  industrial  centres  and  special  masses  of  popu- 
lation, which  is  associated  with  the  rise  of  each  society. 
Always  more  or  less  of  local  integration  accompanies 
the  general  integration.  And  then,  beyond  the 
increased  closeness  of  juxta-position  among  the  compo- 
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ncnts  of  the  whole^  and  among  the  components  of  oach  part, 
tlicre  is  increased  closeness  of  combination  among^  the 
parts,  producing  mutual  dependence  of  them.  Dimly  fore* 
shadowed  as  this  mutual  dependence  is  in  inorganic  exist- 
ences, both  celestial  and  terrestrial,  it  becomes  distinct  in 
organic  and  super-organic  existences.  From  the  lowest 
living  forms  upwards,  the  degree  of  development  la^ioii^d 
by  the  degree  in  which  the  several  parts  constitute  a  co- 
operative assemblage.  The  advance  from  those  creatures 
which  live  on  in  each  part  when  cut  to  pieces,  up  to  those 
creatures  which  cannot  lose  any  considerable  part  without 
death,  nor  any  inconsiderable  part  without  great  constitu- 
tional disturbance,  is  an  advance  to  creatures  which,  while 
nioi'O  integrated  in  respect  to  their  solidification,  are  also 
inoro  integi'ated  as  consisting  of  organs  that  live  for  and  by 
each  other.  The  like  contrast  between  undeveloped  and  de- 
veloped societies,  need  not  bo  shown  in  detail :  the  evcr-in- 
crcasing  co-ordination  of  parts,  is  conspicuous  to  all.  And 
it  must  suSico  just  to  indicate  that  the  same  thing  holds  true 
of  social  products  :  as,  for  instance,  of  Science ;  which  has 
become  highly  integrated  not  only  in  the  sense  that  each 
division  is  made  up  of  mutually-dependent  propositions,  but 
in  tho  sense  that  the  several  divisions  are  mutually  de- 
pendent—cannot carry  on  their  respective  investigations 
without  aid  from  one  another. 


CHAPTER  XV. 

THE    LAW    OF    EVOLUTION    CONTINUED. 

§  116.  Changes  great  in  their  amounts  and  vttfioaa  la 
their  kinds^  which  accompany  those  dealt  with  in  the  last 
chapter,  have  thus  far  been  wholly  ignored — or,  if  tacitly 
recognized,  have  not  been  avowedly  recognized.  Integration 
of  each  whole  has  been  described  as  taking  place  simul- 
taneously with  integration  of  each  of  the  parts  into  which  the 
whole  divides  itself.  But  how  comes  each  whole  to  divide  itself 
into  parts  ?  This  is  a  transformation  more  remarkable  thiin 
the  passage  of  the  whole  from  an  incoherent  to  a  coherent 
state;  and  a  formula  which  says  nothing  about  it  omits  more 
than  half  the  phenomena  to  be  formulated. 

This  larger  half  of  the  phenomena  we  have  now  to  treat. 
Iij^^this  chapter  wo  are  concerned  with  those  secondary  rc- 
distnButions  ot  matter  and  motion  that  go  on  ^long  with 
the  prxDjary^^re-distributioa.  Wo  saw  that  wliilo  in  very 
incoherent  aggregates,  secondary  re-distributions  produce 
but  evanescent  results,  in  aggregates  that  reach  and  main- 
tain a  certain  medium  state,  neither  very  incoherent  nor 
very  coherent,  results  of  a  relatively  persistent  character  are 
produced — structural  modifications.  And  our  next  inquiry 
must  be — ^What  is  the  universal  expression  for  these  struc- 
tural modifications  ? 

Already  an  implied  answer  has  been  given  by  the  title — 
CompopTifi  Tl^lgiion.  Already  in  distinguishing  as  simple 
Evolution,  l^t  integration  of  matter  and  dissipation  of  mo- 
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lion  which  is  miaocompaiiied  byfledondacyre-diitrilliifekMi^) 
it  has  been  taciUy  asserted  that  where  seoondvry  re^diifafr- 
butions  occur,  compleziiy  arises.    Obviondy  if,  whib  fkiM^' 
has  gone  on  a  transformation  of  the  inooherent  into  fte  M**' 
herenty  there  have  gone  on  other  transfiwrnations,  the  vmm^*^ 
instead  of  remaining  nniform,  most  have  become  mnltifbnli^ 
The  proposition  is   an  identical  one.     To  say  tibat  ttv' 
primaxy  re-distribution  is  accompanied  by  secondary  ve-dii* ' 
tributions,  is  to  say  that  along  with  the  change  from  w- 
di£fnsed  to  a  concentrated  state,  there  goes  on  a  chasige  from 
a  homogeneous  state  to  a  heterogeneous  stato*    Theccwo^ 
ponents  of  the  mass  while  they  btrnrmir  iutrgratnil  f'*^ 
become  difiereiitiated.* 

This,  then,  is  the  second  aspect  under  which  we  have  to 
study  Evolution.  As,  in  the  last  chapter,  wo  contemplated 
existences  of  all  orders  as  displaying  progressive  integration; 
so,  in  this  chapter,  we  have  to  contemplate  them  as  display- 
ing progressive  differentiation. 

§  117.  A  growing  variety  of  structure  throughout  our 
Sidereal  System,  is  implied  by  the  contrasts  that  indicate  an 
aggregative  process  throughout  it.  Wo  have  nebulae  that 
are  diffused  and  irregular,  and  others  that  are  spiral, 
annular,  spherical,  &c.  We  have  groups  of  stars  the  mem- 
bers of  which  are  scattered,  and  groups  concentrated  in  all 
degrees  down  to  closely-packed  globular  clusters.  We  have 
these  groups  differing  in  the  numbers  of  their  members, 
from  those  containing  several  thousand  stars  to  those  con- 

*  Tho  terms  here  used  mast  be  understood  ia  relative  senses.  Since 
we  know  of  no  snch  thing  as  absouto  diffusion  or  absolute  concentration, 
the  change  can  never  be  anything  but  a  change  from  a  more  diffused 
to  a  less  diffased  state— from  smaller  coherence  to  greater  coherence ; 
and,  similarly,  as  no  concrete  existences  present  us  with  absolute 
simplicity  —  as  nothing  is  perfectly  uniform  —  as  we  nowhere  find 
complete  homogeneity — ^the  transformation  is  literally  always  towards 
greater  complexity,  or  increased  multiformity,  or  further  hctorogencity. 
This  qualification  the  reader  must  habitually  bear  in  mind. 
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taining  but  two.  Among  individual  stars  tHero  are  great 
contrasts^  real  as  well  as  apparent,  of  size;  and  from  their 
unlike  colours,  as  well  as  fi*om  their  unlike  spectra, 
numerous  contrasts  among  their  physical  states  are  infer- 
able. Beyond  which  heterogeneities  in  detail  there  aro 
general  heterogeneities.  Nebulas  are  abundant  in  some 
regions  of  the  heavens,  while  in  others  there  are  only  stars. 
Here  the  celestial  spaces  are  almost  void  of  objects;  and  there 
we  see  dense  aggregations,  nebular  and  stellar  together. 

has  become  .more  multiform.  The  aggregating  gaseous 
spheroid,  dissipating  its  motion,  acquiring  more  marked  un- 
likenesses  of  density  and  temperature  between  interior  and 
exterior,  and  leaving  behind  from  time  to  time  annular  por. 
tions  of  its  mass,  underwent  differentiations  that  increased  in 
number  and  degree,  until  there  was  evolved  the  existing  or- 
ganized group  of  sun,  planets,  and  sateUites.  The  hetero- 
geneity of  this  is  variously  displayed.  There  are  the  immense 
contrasts  between  the  sun  and  the  planets,  in  bulk  and  in 
weight ;  as  well  as  the  subordinate  contrasts  of  like  kind 
between  one  planet  and  another,  and  between  the  planets 
and  their  satellites.  There  is  the  further  contrast  between 
the  sun  and  the  planets  in  respect  of  temperature ;  and  there  is 
reason  to  suppose  that  the  planets  and  satellites  differ  from 
one  another  in  their  proper  heats,  as  well  as  in  the  heats  which 
they  receive  from  the  sun.  Bearing  in  mind  that  they  also 
differ  in  the  inclinations  of  their  orbits,  the  inclinations  of 
their  axes,  in  their  specific  gravities  and  in  their  physical 
constitutions,  we  see  how  decided  is  the  complexity  wrought 
in  the  Solar  System  by  those  secondary  re-distributions  that 
have  accompanied  the  primary  re-distribution. 

§  118.  Passing  from  this  hypothetical  illustration,  which 
must  be  taken  for  what  it  is  worth,  without  prejudice  to  the 
general  argument,  let  us  descend  to  an  order  of  evidence 
less  open  to  objection. 


i*-  I  Itisnoirgencnillyagt'eedainioiiggeologutatliAttlieS 
/  X*-  wu  once  a  taasa  of  molten  master }  and  that  ita  inner* 
I  are  Btdil  fluid  and  incandoscent.     Origmall/,  then,  J 

compontiTelj  homogeneoiu  in  consistence;  aud^l 
the  cdrctilaticin  that  takes  place  in  heated  fluids,  fl 
been  comparatiTclf  homogeneous  in  temperatnre.  Aji 
tooj  liaTe  been  sniroimded  by  an  atonosphere  oonsiil 
parity  of  the  elements  of  air  and  water,  and  partlj  of  finik  I 
variona  other  elements  which  assume  gaseous  forms  ^  JujA  1 
tevperatnros.  That  cooling  by  radiation  whicli,  thopglLj^  \ 
ginally  far  more  rapid  than  now,  necessarily  required  ■b.w 
menso  time  to  produce  decided  cliange,  most  at  leng^ 
hare  resslted  in  differentiating  the  portion  moeb  ^la  to  ptti 
with  its  heat ;  namely,  the  snr&co.  A  fdrtiter  oodiog,  lead- 
ing to  deposition  of  all  solidifiablc  elements  contained  in  the 
atmosphere,  and  Anally  to  precipitation  of  the  water  and 
separation  of  it  from  the  air,  must  thus  kuTO  caused  a  second 
marked  differentiation ;  and  as  the  condensation  masb  hare 
commenced  on  tbo  coolest  parts  of  the  surface — namely, 
about  tho  polos — there  must  so  have  resulted  the  first  geo- 
graphical distinctions. 
Y  I  To  these  illustrations  of  growing  hctcrogcueity,  which, 

"■■•  "■■  though  deduced  from  the  known  laws  of  matter,  may  be  re- 
garded OS  hypothetical,  Geology  adds  an  exteuBive  series 
that  have  been  inductively  established.  The  Earth's  strac- 
turo  has  been  ago  after  ago  further  involved  by  the  multi- 
plication of  tho  strata  which  form  its  cmst;  and  it  has  been 
ago  after  ago  further  inTolvod  by  the  increasing  composi- 
tion of  these  strata,  the  more  recent  of  which,  formed 
from  tho  dotritus  of  the  moro  ancient,  are  many  of  them 
rendered  highly  complex  by  the  mixtures  of  materials  they 
contain.  This  heterog^encity  has  been  vastly  in- 

creased by  tho  action  of  the  Earth's  still  molten  nucleus 
on  its  envolopo;  whenco  have  resulted  not  only  a  great 
variety  of  igneous  rocks,  but  the  tilting  up  of  sedi- 
mentary strata  at  all  angles,  the  formation  of  faults  and 


THE   lAW  OP  EVOLUTION  CONTINUED.  333 

metallic  veins^  the  production  of  endless  dislocations  and  ir- 
regularities. Again,  geologists  teach  us  that  the 
Earth's  surface  has  been  growing  more  varied  in  elevation— 
that  the  most  ancient  mountain  systems  are  the  smallest, 
and  the  Andes  and  Himahiyas  the  most  modem;  while,  in 
all  probability,  there  have  been  corresponding  changes  in 
the  bed  of  the  ocean.  As  a  consequence  of  this  ceaseless 
multiplication  of  differences,  we  now  find  that  no  consider- 
able portion  of  the  Earth's  exposed  surface,  is  like  any  other 
portion,  either  in  contour,  in  geologic  structure,  or  in 
chemical  composition ;  and  that,  in  most  parts,  the  surface 
changes  from  mile  to  mile  in  all  these  characteristics. 

There  has  been  simultaneously  going  on  a  gradual  dif- 
ferentiation of  climates.  As  fast  as  the  Earth  cooled  and 
its  crust  solidified,  inequalities  of  temperature  arose  be- 
tween those  parts  of  its  surface  most  exposed  to  the  sun 
and  those  less  exposed;  and  thus  in  time  there  came  to 
bo  the  marked  contrasts  between  regions  of  perpetual  ice 
and  snow,  regions  where  winter  and  summer  alternately 
reign  for  periods  varying  according  to  the  latitude,  and 
regions  where  summer  follows  summer  with  scarcely 
an  appreciable  variation.  Meanwhile,  elevations 

and  subsidences,  recurring  here  and  there  over  the  Earth's 
crust,  tending  as  they  have  done  to  produce  irre- 
gular distribution  of  land  and  sea,  have  entailed  various 
modifications  of  climate  beyond  those  dependent  on  latitude; 
while  a  yet  further  series  of  such  modifications  has  been 
produced  by  increasing  differences  of  height  in  the  lands, 
which  have  in  sundry  places  brought  arctic,  temperate, 
and  tropical  climates  to  within  a  few  miles  of  ono  another. 
The  general  results  of  these  changes  are,  that  every 
extensive  region  has  its  own  meteorologic  conditions,  and 
that  every  locality  in  each  region  differs  more  or  less  from 
others  in  those  conditions  :  as  in  its  structure,  its  contour, 
its  soil. 

Thus,   between   our  existing   Earth,  the  phenomena  of 
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whose  varied  cnut  neitlier  geographenj  geologiibiy  miaon^ 
logiflta  nor  meteorologiats  Lave  yet  ennmented,  and  Ika 
molten  globe  oat  of  wUch  it  waa  evohed,  the  contaraafc  k 
heterogeneity  is  soffidently  striking. 


§  119^.Jhe  c 
lustrations  of  the  advanca  in  niwltifowaily 
the  advance  in  mtegrationj  are  funjisluid  lij  liii 


vaiied  it^ 


bodies.  Distingnished  as  we  finind  these  to  be  by  the  groat 
quantity  of  their  contained  motion^  they  exhibit  in  an  ex- 
treme degree  the  secondary  rc-distributions  which  contained 
motion  &cilitatc8.  The  history  of  eveiy  plant  and  every 
animal^  while  it  is  a  history  of  increasing  bnlk^  is  also  a 
history  of  simnltancoosly-incrcasing  differences  among  the 
parts.     This  transformation  has  several  aspects. 

The  chemical  composition  which  is  almost  uniform  through- 
out tho  substance  of  a  germ,  vegetal  or  animal,  gradually 
ceases  to  bo  uniform,  TKb  several  compoimds,  nitrogenous 
and  non-nitrogenous,  which  were  homogeneously  mixed, 
segregate  by  degrees,  become  diversely  proportioned  in 
diverse  places,  and  produce  new  compounds  by  transforma- 
tion or  modification.  In  plants  the  albuminous 
and  amylaceous  matters  which  form  tho  substance  of  the 
embryo,  give  origin  hero  to  a  preponderance  of  chlorophyll 
and  there  to  a  preponderance  of  cellulose.  Over  tho  parts 
that  are  becoming  leaf-surfaces,  certain  of  the  materiab  are 
metamorphosed  into  wax.  In  this  place  starch  passes  into 
one  of  its  isomeric  equivalents,  sugar ;  and  in  that  place 
into  another  of  its  isomeric  equivalents,  gum.  By  secondary 
change  some  of  the  cellulose  is  modified  into  wood ;  whilo 
somo  of  it  is  modified  into  the  allied  substance  which,  in 
largo  masses,  wo  distinguish  as  cork.  And  the  more  numer- 
ous compounds  thus  gradually  arising^  initiate  further  un- 
likenesses  by  mingling  in  unlike  ratios.  An  animal- 
ovum,  the  components  of  which  aro  at  first  evenly  diffused 
among  one  another,  chemically  transforms  itself  in  like 
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manner.     Its  protein^  its  fats^  its  salts^  become  dissimUarlj 
proportioned  in  different  localities;   and  multiplication  of 
isomerio  forms  leads  to  further  mixtures  and  combinations 
that  constitute  many  minor  distinctions  of  parts.     Here  a 
.  mass  darkening  by  accumulation  of  bematine,  presently  dis- 
solves into   blood.     There   fatty  and  albuminous  matters 
uniting^  compose  nerve-tissue.   At  this  spot  the  nitrogenous 
substance  takes  on  the  character  of  cartilage ;  and  at  that^ 
calcareous  salts^  gathering  together  in  the  cartilage^  lay  the 
foundation  of  bone.     All    these  chemical  differentiations 
slowly  and  insensibly  become  more  marked  and  more  mul- 
tiplied. 

Simultaneously  there  arise  contrasts  of  minute  struc- 
ture. Distinct  tissues  take  the  place  of  matter  that 
had  previously  no  recognizable  unlikenesscs  of  parts ;  and 
each  of  the  tissues  first  produced  undergoes  secondary 
modifications,  causing  sub-species  of  tissues.  The 

granular  protoplasm  of  the  vegetal  germ,  equally  with  that 
which  forms  the  unfolding  point  of  every  shoot,  gives  origin 
to  cells  that  are  at  first  alike.  Some  of  these,  as  they  grow, 
flatten  and  unite  by  their  edges  to  form  the  outer  layer. 
Others  elongate  greatly,  and  at  the  same  time  join  together 
in  bundles  to  lay  the  foundation  of  woody-fibre.  Before 
they  begin  to  elongate,  certain  of  these  cells  show  a  break- 
ing-up  of  the  lining  deposit,  which,  during  elongation, 
becomes  a  spiral  thread,  or  a  reticulated  framework,  or  a 
series  of  rings ;  and  by  the  longitudinal  union  of  cells  so 
lined,  vessels  are  formed.  Meanwhile  each  of  these  dif- 
ferentiated tissues  is  re-diffcrcntiatcd :  instance  that  which 
constitutes  the  essential  part  of  the  leaf,  tho  upper 
stratum  of  which  is  composed  of  chlorophyII-cell»  tfjat 
remain  closely  packed,  while  tho  lower  Htratum  hacomcH 
spongy.  Of  tho  same  general  charact^rr  an)  iJir> 

transformations  undergone  by  tho  fertiltzod  ovnin,  which,  at 
first  a  cluster  of  similar  celU  qaickly  HfH/^hffH  »  nUif(tt  in 
which  these  cells  have  hecotms  iifmimiUr,  M//w  fi^/|ti/rtiiljr  r»M 
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earring  fUsion  of  the  saperficial  cells^  a  lesultiiig  sniaQfr 
size  of  ihem,  and  sabseqnent  tpiioii  of  them  into  an  qdb^ 
laycr^  constitnto  the  first  difierentiation;  and  the  middb 
aroa  of  this  kyer  is  rendered  nnlike  the  rest  hj  still  nfff^ 
active  processes  of  like  kind.  By  such  xnodificatiopB  jiffm. 
modifications^  too  mnltitudinons  to  enmnerate  heiej  aijas 
the  classes  and  snb-classes  of  tissues  which,  varioiuly  ^ia- 
volvcd  one  with  another,  compose  organs. 

Equally  conforming  to  the  law  are  the  changes  of  genenl 
shape  and  of  the  shapes  of  organs.  All  germs  aze  at  fisrt 
spheres  and  all  organs  are  at  first  buds  or  mere  xoanded 
lumps.  From  this  primordial  uniformity  and  simplioi^i 
there  takes  place  divergence^  both  of  the  wholes  and  the 
leading  parts>  towards  multifoi*niity  of  contour  and  tO¥Fards 
complexity  of  contour.  Cut  away  the  compactly- 

folded  young  leaves  tlirit  terminate  every  shoot,  and  the 
nucleus  is  found  to  bo  a  central  knob  bearing  lateral  knobs, 
one  of  which  may  grow  into  cither  a  leaf,  a  sepal,  a  petal, 
a  stamen,  a  carpel :  all  these  eventually-unlike  parts  being  at 
lirst  aliko.  The  shoots  themselves  also  depart  from  their 
primitive  unity  of  form;  and  while  each  branch  becomes  mors 
or  less  diflferent  from  the  rest,  the  whole  exposed  part  of  the 
plant  becomes  different  from  the  imbedded  part.  So, 

too,  is  it  with  the  organs  of  animals.  One  of  the  Articulata, 
for  instance,  has  limbs  that  are  originally  indistinguishable 
from  one  another — compose  a  homogeneous  series ;  but  by 
continuous  divergences  there  arise  among  them  unliknesses 
of  size  and  form,  such  as  we  seo  in  the  crab  and  the  lobster. 
Vertebrate  creatures  equally  exemplify  this  truth.  The 
wings  and  legs  of  a  bird  are  of  similar  shapes  when  they 
bud-out  from  the  sides  of  the  embryo. 

Thus  in  every  plant  and  animal,  conspicuous  sccon- 
oary  re-distfibutiona -accompany  the  primary  re-distribu- 
tion. A  first  differojac0>  between  two  parts;  in  each 
of  those  parTS^Clher  differences  that  presently  become  as 
marked  as  the  first ;  and  a  like  multiplication  of  differencea 
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in  geometrical  progression,  until  there  is  reached  tliat  com- 
plex combination  constituting  the  adult.  This  is  the  history 
of  all  living  things  whatever.  Pursuing  an  idea  which 
Harvey  set  afloat,  it  has  been  shown  by  WolflF  and  Von  Baer, 
that  during  its  evolution  each  organism  passes  from  a  state 
o(  homogeneiiy  to  a  state  of  heterogeneity.  For  a  gene- 
ration this  truth  has  been  accepted  biologists,* 

§  120.  When  we  pass  from  individual  forms  of  life  to  life 
m  general,  and  ask  whether  the  same  law  is  seen  in  the 
ensemble  of  its  manifestations — whether  modem  plants  and 
animalshave  more  heterogeneous  structures  than  ancient  ones, 

*  It  was  in  1852  that  I  became  acquainted  with  Von  Baer*s  expression  of 
this  general  principle.  The  universality  of  law  had  ever  been  with  me  a 
postulate,  CMTying  with  it  a  correlative  belief,  tacit  if  not  avowed,  in  unity 
of  method  throughout  Nature.  This  statement  that  every  plant  and 
animal,  originally  homogeneous  becomes  gradually  heterogeneous,  set  up  a 
process  of  co-ordination  among  accumulated  thoughts  that  were  previously 
unorganized,  or  but  partially  organized.  It  is  true  that  in  Social  Statics 
(Part  rV.,  §  §  12—16),  written  before  meeting  with  Von  Baer's  formula, 
the  development  of  an  individual  organism  and  the  development  of  the 
social  organism,  are  described  as  alike  consisting  in  advance  from  simplicity 
to  complexity,  and  from  independent  like  parts  to  mutually-dependent 
unlike  parti — a  parallelism  implied  by  Milne-Edwards'  doctrine  of  "  the 
physiological  division  of  labour."  But  though  admitting  of  extension  to 
other  super-oiganic  phenomena,  this  statement  was  too  special  to  admit  of 
extension  to  inorganic  phenomena.  The  great  aid  rendered  by  Von  Baer's 
formula  arose  from  its  higher  generality ;  since,  only  when  or^nio  trans- 
formations had  been  expressed  in  the  most  general  terms,  was  the  way 
opened  for  seeing  what  they  had  in  conunon  with  inorganic  transformations. 
The  conviction  that  this  process  of  change  gone  through  by  each  evolving 
organism,  is  a  process  gone  through  by  all  things,  foimd  its  first  coherent 
statement  in  an  essay  on  '*  Progress  :  its  Law  and  Cause ;  '*  which  I  pub- 
Jished  in  the  Westminster  Review  for  April,  1857— an  essay  with  the  first 
half  of  which  this  chapter  coincides  in  substance,  and  partly  in  form. 
In  that  essay,  however,  as  also  in  the  first  edition  of  this  work,  I 
fell  into  the  error  of  supposing  that  the  transformation  of  the  homo- 
geneous into  the  heterogeneous  constitutes  Evolution ;  whereas,  as  we 
have  seen,  it  constitutes  the  secondary  re-distribution  accompanying 
the  primary  re-distribution  in  that  Evolution  which  we  distinguish  as  com- 
pound—or rather,  as  we  shall  presently  see,  it  constitutes  the  most  con* 
Bpicuous  part  of  this  secondary  re-distribution. 


838  TBS  Liw  or  xvoLimov  ccmnxn^ 

and  whether  the  Earth's  preaent  Ekm  and  Eama-  ana 
heterogeneous  than  the  FIoriiandFamiaof  Jhepaafr,  walii 
the  eyidence  so  fragmentary,  thai  every  ccmeliMJon  ia  opflite 
dispute.  Two-thixds  of  the  Earth's  smfiioe  being  eovartl 
by  water;  a  great  part  of  the  exposed  land  being  inanossiftfc 
tOy  or  untravelled  by,  the  geologist;  the  greater  paxt  of  4la 
remainder  having  been  scarcely  more  than  glanced  at ;  aad 
even  the  most  familiar  portions,  as  England,  having 
imperfectly  explored,  that  a  now  series  of  strata  baa 
added  within  these  few  years,--it  i«  Twa^nifpafJjr  iwi jft^Bflj^  ^^^_ 
us  to  BAj  with  any  certainty  what  creatorss  havoi  aad  wjyil 
have  not^  existed  at  any  particular  period.  Considaring  ths 
perishable  nature  of  many  of  the  lower  organio  fimns,  the 
metamorphosis  of  many  sedimentary  strata,  and  the  gaps  that 
occur  among  the  rest,  wo  shall  sec  further  reason  for  distrust- 
ing our  deductions.  On  the  one  hand,  the  repeated  discovery 
of  vertebrate  remains  in  strata  previously  supposed  to  contain 
none, — of  reptiles  where  only  fish  were  thought  to  exist, — of 
mammals  where  it  was  believed  there  were  no  creatures  higher 
than  reptiles ;  renders  it  doily  more  manifest  how  small  is  the 
value  of  negative  evidence.  On  the  other  hand,  the  worthless* 
ness  of  the  assumption  that  we  have  discovered  the  earliest, 
or  anj'lliing  like  the  earliest,  organic  remains,  is  becoming 
equally  clear.  That  the  oldest  known  aqueous  formations  have 
been  greatly  changed  by  igneous  action,  and  that  still  older 
ones  have  been  totally  transformed  by  it,  is  becoming  undeni- 
able. And  the  fact  that  sedimentary  strata  earlier  than  any 
we  know,  have  been  melted  up,  being  admitted,  it  must  also 
be  admitted  that  we  cannot  say  how  far  back  in  time  this 
destruction  of  sedimentary  strata  has  been  going  on..  jE^rasit.. 
is  manifest  that  the  title  PalcDOzoiCj  as  applied  to  the  earliest 
known  fossilifcrous  strata,  involves  a  petitio  principii;  and 
that,  for  aught  we  know  to  the  contrary,  only  the  last  few 
chapters  of  the  Earth's  biological  history  may  liave  come  dorm 
to  us. 

All  inferences  drawn  from  such  scattered  facts  as  wo  findy 
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must  ihus  be  extremely  questionable.  If,  looking  at  the 
general  aspect  of  evidence^  a  progressionist  argues  tbat  the 
earliest  known  vertebrate  remains  are  those  of  Fishes,  which 
are  the  most  homogeneous  of  the  Tertebrata ;  that  Eeptiles, 
which  are  more  heterogeneous,  are  later  ;  and  that  later  still, 
and  more  heterogeneous  still,  are  Mammals  and  Birds ;  it  may 
be  replied  that  the  Palaoozoic  deposits,  not  being  estuary  de- 
posits, are  not  likely  to  contain  the  remains  of  terrestrial  Ter- 
tebrata, which  may  noTertheless  have  existed  at  that  era. 
The  same  answer  may  be  made  to  the  argument  that  the 
vertebrate  faxma  of  the  PalsBozoio  period,  consisting  so  far  as 
we  know,  entirely  of  Fishes,  was  less  heterogeneous  than  the 
modem  vertebrate  fauna,  which  includes  Eeptiles,  Birds  and 
Mammals,  of  multitudinous  genera ;  or  the  uniformitarian 
may  contend  with  great  show  of  truth,  that  this  appearance 
of  higher  and  more  varied  forms  in  later  geologic  eras,  was 
due  to  progressive  immigration — that  a  continent  slowly 
upheaved  firom  the  ocean  at  a  point  remote  from  pre-existing 
continents,  would  necessarily  be  peopled  firom  them  in  a  suc- 
cession like  that  which  our  strata  display.  At  the 
same  time  the  counter-arguments  may  be  proved  equally  in- 
conclusive. When,  to  show  that  there  cannot  have  been  a  con- 
tinuous evolution  of  the  more  homogeneous  organic  forms 
into  the  more  heterogeneous  ones,  the.  uniformitarian  points 
to  the  breaks  that  occur  in  the  succession  of  these  forms ;  there 
is  the  sufficient  answer  that  current  geological  changes  show 
us  why  such  breaks  must  occur,  and  why,  by  subsidences  and 
elevations  of  large  area,  there  must  be  produced  such  marked 
breaks  as  those  which  divide  the  three  great  geologic  epochs. 
Or  again,  if  the  opponent  of  the  development  hypothesis  cites 
the  facts  set  forth  by  Professor  Huxley  in  his  lecture  on 
"  Persistent  Types  "—if  he  points  out  that  "  of  some  two 
hundred  known  orders  of  plants,  not  one  is  exclusively  fossil," 
while  "  among  animals,  there  is  not  a  single  totally  extinct 
class ;  and  of  the  orders,  at  the  outside  not  more  than  seven 
per  cent,  are  unrepresented  in  the  existing  creation  " — if  he 


urges  that  among  theae  maaa  luiTe  f*"*t*"iril  tu^  Ikt 
SOaiian  epoch  to  onr  own  day  vith  aoanely  ai^  timm§lf* 
and  if  lie  infets  that  there  u  eridentlj  a  madh  giestarsfaftg* 
roBsmblaDce  between  the  living  fomu  of  the  paat  and  tbaaaflf 
the  preaont,  than  consista  with  this  hTpothena ;  there  ia  ilfll 
a  satiBfaotorj  reply,  on  which  in  foot  Prof.  Hnxlej'  iarittof 
namely,  that  we  hare  evidence  of  a  "pie-geologie  «■*  if 
onlmown  duration.  And  indeed,  when  it  is  rtmmiibmtti 
that  the  enonooos  eubsidenoea  of  the  ^xixian  period  ahW 
the  Earth's  crust  to  have  been  approximately  as  thiA  tiiea  H 
it  is  now — ^when  it  is  condnded  that  the  time  takm  to  Am 
so  thick  a  cmst,  most  have  been  '"""«"■«  as  oompnedirilh 
the  tune  which  ^i"  since  elapsed— whan  it  is  usaMwdi  as  it 
must  be,  that  during  this  comparatively  immenM  time  the 
geologic  and  biologic  ctonges  wx^nt  on  at  their  usoal  rates ; 
it  becomes  manifest,  not  only  that  the  polaantBlogical 
records  which  wo  iind,  do  not  negative  the  theory  of 
evolution,  but  that  they  are  such  as  might  rationally  te 
looked  for. 

Moreover,  it  must  not  be  forgotten  that  though  the  evidence 
suffices  neither  for  proof  nor  disproof,  yet  some  of  its  most 
conspicuous  facts  support  the  belief,  that  tho  more  hnttirage 
neous  organisms  and  groups  of  organisms,  have  beea  nvnlvpii 
from  the  less  heterogeneous  ones.  The  average  community 
of  type  between  the  fossils  of  adjacent  strata,  and  atUl  more 
the  community  that  is  found  between  the  latest  tcrtiaty 
fossils  and  creatures  now  existing,  is  one  of  these  facts.  The 
discovery  in  some  modem  deposits  of  such  forms  as  the 
Pahcotherium  and  Anaplotherium,  which,  if  we  may  rely  on 
Prof.  Owen,  had  a  type  of  structure  intermediate  between 
some  of  the  types  now  existing,  is  another  of  these  facts.  And 
the  comparatively  recent  appearance  of  Man,  is  a  third  fact  of 
this  kind,  which  possesses  still  greater  significance.  Hence 
we  may  eay,  that  though  our  knowledge  of  past  life  upon  the 
Earth,  is  too  scanty  to  justify  iis  in  asserting  on  cvolutian  of 
tho  simple  into  the  complex,  eithor  in  individiial  forms  or  in 
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the  aggregate  of  forms ;  ^et  the  knowledge  we  have,  not  only 
consists  with  the  belief  that  there  has  been  such  an  evolution, 
but  rather  supports  it  than  otherwise. 

§121.  Whether  an  advance  from  the  homogeneous  to  the 
heterogeneous  is  or  is  not  displayed  in  the  biological  history 
of  the  globe.  It  is  clearly  enough  displayed  in  the  progress  of 
the  latest  and  most  heterogeneous  creature— Man^  It  is  alike 
true  that,  during  the  period  in  which  the  Earth  has  been 
peopled,  the  human  organism  has  grown  more  heterogeneous 
among  the  civilized  divisions  of  the  species ;  and  that  the 
species,  as  a  whole,  has  been  made  more  heterogenous  by 
the  multiplication  of  races  and  the  differentiation  of  these 
races  from  each  other.  In  proof  of  the  first  of  these 

positions,  we  may  cite  the  fact  that,  in  the  relative  develop- 
ment of  the  limbs,  the  civilized  man  departs  more  widely 
firom  the  general  type  of  the  placental  mammalia,  than  do  the 
lowdr  human  races.  Though  often  possessing  well-developed 
body  and  arms,  the  Papuan  has  extremely  small  legs :  thus 
reminding  us  of  the  quadrumana,  in  which  there  is  no  great 
contrast  in  size  between  the  hind  and  fore  limbs.  But  in  the 
European,  the  greater  length  and  massiveness  of  the  legs  has 
become  very  marked — the  fore  and  hind  limbs  are  relatively 
more  heterogeneous.  Again,  the  greater  ratio  which  the 
cranial  bones  bear  to  the  facial  bones,  illustrates  the  same 
truth.  Among  the  vertebrata  in  general,  evolution  is  marked 
by  an  increasing  heterogeneity  in  the  vertebral  column,  and 
more  especially  in  the  segments  constituting  the  skull :  the 
higher  forms  being  distinguished  by  the  relatively  larger  size 
of  the  bones  which  cover  the  brain,  and  the  relatively  smaller 
size  of  those  which  form  the  jaws,  &c.  New,  this  character- 
istic, which  is  stronger  in  Man  than  in  any  other  creature,  is 
stronger  in  the  European  than  in  the  savage.  Moreover, 
judging  from  the  greater  extent  and  variety  of  faculty  he  ex- 
hibits, we  may  infer  that  the  civilized  man  has  also  a  more 
complex  or  heterogeneous  nervous  system  than  the  uncivil- 

16 
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used  man ;  and  indeed  tbo  fact  isiia  part  ^Sfiblo  iu  tlic  }B- 
creased  ratio  vhiiih  Ms  corcbnun  beara  to  {he  eul^aoen) 
ganglia.  If  furtbcr 'elucidation  be  needed,  we  may  find  it  in 
every  nursery.  Tbe  infant  European  baa  sundry  marked 
points  of  rcscniblonre  to  tho  lower  buman  races ;  u  in  tbe 
flatness  of  tbe  olsS  of  the  nose,  tbe  depression  of  its  bridge,  the 
divergence  and  forward  opening  of  tbe  nostrils,  the  form  of 
the  lips,  tba  abaence  of  a  frontal  sinus,  tbe  width  between  tho 
eyes,  tbe  smallneas  of  tho  legs.  Now,  as  the  deyelupmental 
process  by  which  these  traits  are  turned  into  those  of  tbe 
adult  Doropean,  is  a  continuation  of  that  change  from  the 
homogeneous  to  the  bctorogeaeous  displayed  during  the  pre- 
vious evolution  of  tho  cmbrj'o,  which  every  physiologist  will 
admit ;  it  follows  that  the  parallel  developmental  process  b; 
which  the  like  traits  of  the  barbarous  races  hare  been  turned 
into  those  of  the  civilized  races,  has  also  been  a  coutinuadon 
of  the  change  from  tbe  homogeneous  to  tbe  heterogene- 
ous. Tbe  trutbof  the  second  position — that MftTiTrinH, 
OS  a  whole,  have  become  more  heterogeneous — is  so  obTioiiB  as 
Bc'orcoly  to  need  xllustration.  Every  work  on  Ethnologjr,  l^ 
its  divisions  and  subdivisions  of  races,  bears  testimony  to  it 
Even  were  we  to  admit  the  hypothesis  that  Mankind  origin- 
oted  from  several  separate  stocks,  it  would  still  iv:mftia  truu 
that  OS,  from  each  of  those  stocks,  there  huvo  sprung  many 
now  widely  different  tribes,  which  arn  proved  by  philological 
Gvidcnco  to  have  had  a  common  origin,  the  race  as  a  whole 
is  far  loss  homogeneous  than  it  onco  was.  Add  to  which, 
that  we  have,  in  the  Anglo- Americans,  an  example  of  a  new 
variety  arising  within  these  few  generations  ;  and  that,  ilv» 
may  trust  to  tho  descriptions  of  observers,  we  are  likely) 
to  have  another  GUj;h  example  in  Australia. 

§122.  On  passing  from  numonity  under  its  individual  finnj 
to  Humanity  as  socially  embodied,  wo  lind  the  general  law  atill 
more  variously  exemplified.  The  change  from  timJ 
gencous  to  the  heterogeneous,  is  displayed  equally  j 
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progrefis  of  civilization  as  a  whole,  and  in  the  progress  of 
every  tribe  or  nation  ;  and  is  still  gbing^  on  with  increasing 
rapidity. 

As  we  see  in  existing  barbarous  tribes,  society  in  its  first 
and  lowest  fonn  is  a  homogeneous  aggregation  of  inSi-^^ESIir 
having  li^^powera  ai^diikfl  funrtions :  the  only  marked  dif- 
fdrence  oFlunction  being  that  which  accompanies  difference 
of  sex.  Evefy  man  is  warrior,  hunter,  fisherman,  tool-maker, 
builder ;  every  woman  performs  the  same  drudgeries ;  every 
fiunily  is  self-sufficing,  and,  save  for  purposes  of  aggression 
and  defence,  might  as  well  live  apart  from  the  rest.  Yery 
early,  however,  in  the  process  of  social  evolution,  we  .find  an  --^ — 
iTif*ipy>Tif.  <1iffftrftTifin.b'rin  bfttwftfiTi  the  governing  and  the  go-  U^ 
yeraed.^  Some  kind  of  chieftainship  seems  coeval  with  the 
first  advance  from  the  state  of  separate  wandering  families  to 
that  of  a  nomadic  tribe.  The  authority  of  the  strongest 
makes  itself  felt  among  a  body  of  savages,  as  in  a  herd  of  ani- 
mals, or  a  posse  of  schoolboys.  At  first,  however,  it  is  indefi- 
nite, uncertain ;  is  shared  by  others  of  scarcely  inferior  power ; 
and  is  unaccompanied  by  any  difierence  in  occupation  or  style 
of  living :  the  first  ruler  kills  his  own  game,  makes  his  own 
weapons,  builds  his  own  hut,  and,  economically  considered, 
docs  not  differ  from  others  of  his  tribe.  Gradually,  as  the 
tribe  progresses,  the  contrast  between  the  governing  and  the 
governed  grows  more  decided.  Supreme  power  becomes  here- 
ditary in  one  family ;  the  head  of  that  fiEmiily,  ceasing  to  pro- 
vide for  his  own  wants,  is  served  by  others  ;  and  he  begins  to 
assume  the  sole  office  of  ruling.  At  the  same  time 

there  has  been  arising  a  co-ordinate  species  of  government 
— tlmi;  nf  BfilygiQn.  As  all  ancient  records  and  traditions 
prove,  the  earliest  rulers  are  regarded  as  divine  personages. 
The  maxims  and  commands  they  uttered  during  their  Uvea 
are  held  sacred  after  their  deaths,  and  are  enforced  by  their 
divinely-descended  successors;  who  in  their  turns  are  pro- 
moted to  the  pantheon  of  the  race,  there  to  be  worshipped 
and  propitiated  along  ivith  their  predecessors  *  the  most  an* 
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daA  of  wliom  is  the  supreme  god,  asd  the  rest  eubor^nitt 
gods.  For  a  long  time  these  connate  forms  of  govprnmeiit — 
cItU  and  religTous — continue  closely  associated.  For  many 
generatioiu  the  king  continuca  to  be  the  chief  priest,  and  Xhe 
priesthood  to  be  members  of  the  royal  race.  For  many  agr* 
rdigiona  law  continues  to  contain  more  or  k-ss  of  civil  regula- 
tion, sad  dyil  law  to  possess  more  or  loss  of  religious  sanc- 
tion J  and  BTen  among  tho  most  advanced  nations  these  two 
co&trolUag  agencies  arc  by  no  means  completely  diSerentiatcd 
from  each  otlker.  Having  a  ciuniiuni  root  irith  fbtm, 

and  gradually  diverging  from  Qiem,  vb  find  yet  WTwthw*  odn^ 

\ \\  trolling ^ency — that  (^ Uannets  or cerBro^uJriMLgw.  JUl 
titles  of  honoor  are  originally  the  names  of  £he  godrrknig'; 
afterwards  of  God  and  the  king ;  still  later  of  petsoni  of  higS 
rank ;  and  finally  come,  some  of  them,  to  be  used  between 
man  and  man.  All  forms  of  eomplimentary  addrees  were  at 
first  the  expressions  of  submission  from  prisonen  to  their 
conqueror,  or  from  subjects  to  their  ruler,  either  human  or 
divine — expressions  that  were  afterwords  used  to  propitiate 
subordinate  authorities,  and  slowly  descended  into  ordinary 
intercourse.  All  modes  of  salutation  were  once  obriaances 
mode  before  the  monarch  and  used  in  worship  of  him  after 
his  death.  Presently  others  of  the  god-descended  race  vrere 
similarly  saluted ;  and  by  degrees  some  of  the  salutationB 
have  become  the  duo  of  all.*  Thus,  no  sooner  does  the  ori^pn- 
ally  homogoncoua  social  moss  difierentiate  into  the  goxeQied 

;  and  tho  governing  parts,  than  this  last  exhibits  an  incipient 
differentiation  into  religious  and  secular — Church  an5  State  ; 
while  at  the  same  time  thero  begins  to  be  diflercntiated  /rom 
both,  that  less  dcfinito  species  of  govenunont  which  rules 
our  daily  intercourse — a  species  of  government  which,  as  we 
may  soe  in  heralds'  colleges,  in  books  of  the  peerage,  in  masters 
of  ceremonies,  is  not  without  a  certain  embodiment  of  its 
own.  Each  of  these  kinds  of  government  is  itself  snb- 

ject  to  aucoessivo  differentiations.  In  the  course  of  ages,  there 
'  For  deuned  proof  of  tbcie  aucrtions  us  nwy  oa  ^fanne^$  and  FaiMai, 
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arises,  as  among  ourselves,  a  higUy  complex  political  organ 
ization  of  monarch,  ministers,  lords  and  conmions,  vdth.  theii 
mbordinate  administrative  departments,  courts  of  justice, 
revenue  offices,  &c.,  supplemented  in  the  provinces  by  muni- 
cipal governments,  county  governments,  parish  or  union 
governments — all  of  them  more  or  less  elaborated.  By  its 
side  there  grows  up  a  highly  complex  religious  organization, 
with  its  various  grades  of  officials  from  archbishops  down  to 
sextons,  its  colleges,  convocations,  ecclesiastical  courts,  &c. ; 
to  all  which  must  be  added  the  ever-multiplying  independent 
sects,  each  with  its  general  and  local  authorities.  And  at  the 
same  time  there  is  developed  a  highly  complex  aggregation 
of  customs,  manners,  and  temporary  fashions,  enforced  by 
society  at  large,  and  serving  to  control  those  minor  trans- 
actions between  man  and  man  which  are  not  regulated  by 
civil  and  religious  law.  Moreover,  it  is  to  be  observed  that 
thisever-increasing^ heterogeneity^ jn  Jha^g^'p^'^^TTif^t'?.]  ap- 
]^ances  of  each  nation,  has  been  accompanied  by  an  increas- 

nations  :  all  of  which  are  more  or  less  imlike  in  their  political 
systems  and  legislation,  in  their  creeds  and  religious  institu- 
tions, in  their  customs  and  ceremonial  usages. 

Sknultugously  there  has  been  going  on  a  second  differen- 
tiation of  a  more  familiar  kind ;  that,  namely,  by  which  the 
mass  of  the  community  has  l^een  segregated  into  distinct 
classes  and,  orders  of  workers.  While  the  governing  part  has 
undergone  the  complex  development  above  detailed,  the  go- 
verned part  hasjjadergone  an  equally  complex  development ; 
which  has  resulted  in  that  minute  division  of  labour  charac- 
terizing advanced  nations.  It  is  needless  to  trace 
out  this  progress  from  its  first  stages,  up  through  the  caste 
divisions  of  the  East  and  the  incorporated  guilds  of  Europe, 
to  the  elaborate  producing  and  distributing  organization  ex- 
isting among  ourselves.  Political  economists  have  long  since 
indicated  the  evolution  which,  beginning  with  a  tribe  whose 
members  severally  perform  the  same  actions^  each  for  himself 
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tfoAt  with  a  d\TUzod  community  whoso  mcmb 
porform  different  actions  for  euth  other ;  and  Uj 
Uier  pointed  out  the  changes  through  which  the  solitary  p 
duccr  of  any  one  commodity,  is  transformod  into  a  combination 
of  producers  who,  united  under  n  master,  take  separate  parts 
ill  tlie  manufocturu  of  such  commodity.  liut  ihero 

are  yot  other  and  higher  phases  of  this  advanco  Irom  th(" 
homogwnoous  to  the  hoterogtmoons  in  the  industrial  organiz- 
ation of  society.  Long  after  considerable  progress  has  fc 
made  in  the  division  of  labour  among  the  different  cln 
workers,  there  is  still  little  or  no  division  of  labour  amon^fl 
widely  separated  parts  of  the  community :  the  nation  c 
comparatively  homogeneous  in  the  respect  that  in  each  d 
the  same  occupations  are  pursued.  But  when  roads  and  0 
means  of  transit  become  numerous  and  good,  the  diffen 
districts  begin  to  assume  different  functions,  and  to  b 
mutually  dependent.  The  calico-manufacturo  locates  ita 
this  county,  tho  woollen -manofacturo  in  that ;  silka  are  j 
duced  here,  lace  there ;  stockings  in  one  place,  shoes  i 
other ;  pottery,  hardware,  cutlery,  come  to  have  their  e 
towns ;  and  ultimately  every  locality  grows  more  or  lass  |j 
tinguished  from  the  rest  by  the  leading  occupation  earrifld 
in  it.  Nay,  more,  this  subdiyiaion  of  functions  shows  J 
not  only  among  the  different  parts  of  the  same  nation, ' 
among  different  nations.  That  exchange  of  commoditie* 
which  fi-ee-trado  promises  so  greatly  to  increase,  will  ■ulti' 
matcly  have  the  effect  of  specializing,  in  a  greater 
degree,  the  industry  of  each  people.  So  that  1 

ning  with  a  barbarous  tribe,  almost  if  not  quite  homogc 
in  tho  functions  of  its  members,  the  progress  has  be»i,a 
still  is,  towards  an  economic  og^ogation  of  the  whole  hni 
race ;  growing  ever  more  heterogeneous  in  respect  of  ■ 
separate  functions  assumed  by  separate  nations,  the  e 
functions  assumed  by  the  local  sections  of  each  nation,<j 
ceparate  functions  assumed  by  the  many  kind*  of  r 
and  traders  in  each  town,  and   tho  separate  function*! 
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snmed   by    the    workera    united    in   pn.xluciiig   each   com* 
modity- 

S123.  Not  only  ia  tiie  law  tliua  clearly  exemplified  in  the 
evolution  of  tlio  eoclal  organism,  but  it  ia  exemplified  ivitb 
equal  clearness  iii  tke  evolution  of  all  products  of  human 
thongbt  and  action ;  whether  concrcto  or  abstract,  real  or 
ideal.     Let  us  take  Language  as  mtr  £rst  iUunlraticm.  *' 

The  lowest  form  of  language  ia  the  ptrlnmntinrtr-fiY  which 
an  entire  idea  is  vaguely  conveyed  through  a  single  sound ;  as 
among  the  lower  animals.     That  human  language  ever  con- 
sisted solely  of  exclamations,  and  so  was  etrictly  homogeneous 
in  respect  of  its  parts  of  speech,  wc  have  no  evidence.     But 
that  langnage  can  be  traced  down  to  a  form  ia  which  nouns 
and  verbs  are  ita  only  elements,  is  an  established  fact.     In 
the  gradual  multiplication  of  parts  of  speech  out  of  these 
primary  ones — in  the  differentiation  of  verbs  into  active  and 
.^spaBsive,  of  nouns  into  abstract  and  concrete — in  the  rise  of 
(V|ListinctionB  of  mood,  tense,  person,  of  number  and  case — in 
the  formation  of  auxiliary  verbs,  of  adjoctivea,  adverbs,  pro- 
Biboans,  prepositions,  articles — in  the  divergence  of  those  orders, 
^Hganera,  apeciea,  and  varieties  of  parts  of  speech  by  wbicii 
■  oiTilized  races  express  minute  modifications  of  meaning — we 
eoe  n  change  from  the  homogeneous  to  the  heterogeneous. 
And  it  may  be  remarked,  in  passing,  that  it  is  mora  especi- 
ally in  virtue  of  having  carried  this  subdiip-iaion  of  functions 
to  a   greater  extent    and  completeness,   that  the  Englui 
language  ia  superior  to  all  others.  Another  aspect 

t under  which  we  may  trace  the  development  of  language,  is 
0Ki.jdlfieieiitiiLtiiaa  of  words  of  allied  meanings.  Philology 
hrly  disclosed  tlio  truth  that  in  all  languages  words 
may  he  grouped  into  families  ha\-ing  a.  common  ances- 
try. An  aboriginal  name,  applied  indiscriminately  to  each  of 
an  extensive  and  ill-defined  class  of  things  or  actions,  pre- 
Hitly  undergoes  modifications  by  which  the  chief  divisions 
I  the  olaaa  are  expressed.     These  several  names  springing 
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ftcaa  the  primitive  root,  themselves  becomo  the  poicaU  of 
other  □ames  still  Further  modified.  And  by  the  aid  of  those 
Bjetcmalic  modes  which  preaently  ELrise,  of  making  dcriratina 
sod  forming  compound  terms  (■xpressinff  still  <*nmllfr  dis- 
ticctiona,  thure  is  finally  developed  k  tribe  of  words  «) 
heterogeneous  in  sound  and  meaning,  that  to  the  uninitiated 
it  seems  incredible  they  should  havo  had  a  common  origin. 
Meanwhile,  from  other  roots  there  sre  being  evolved  other 
each  tribes,  matil  thoro  results  a  language  of  sonie  sixtv 
thousand  or  more  miliko  words,  signiiying  as  many  unlika 
objects,  qualities,  acts.  Yet  another  way  in  which 

language  in  general  advances  from  the  homogeneous  to  the 
heterogeneous,  is  in  the  multiplication  of  languages.  Whe- 
ther, as  Max  MillleT  and  Bunsen  think,  all  languages  hara 
grown  from  one  stock,  or  whether,  as  some  philologist*  say. 
they  have  grown  from  two  or  more  stocks,  it  is  dear  that 
since  large  families  of  languages,  as  the  Indo-Eoiopoaa,  are 
of  one  parentage,  they  have  become  distinct  through  a  pro- 
cess of  continuous  divergence.  The  same  diffusion  over  the 
Earth's  surface  i\'hich  has  led  to  the  difierentiatios  of  the 
race,  has  simultaneously  led  to  a  differentiation  of  their 
speech :  a  truth  which  we  see  further  illustrated  in  each 
nation  by  the  pecidiarities  of  dialect  found  in  separato  du>- 
tricts.  Thua  the  progress  of  Language  conforms  to  the 
general  law,  alike  in  the  ovolntJon  of  languages,  in  the 
evolution  of  families  of  words,  and  in  the  evolution  of  porta 
of  speech. 

On  passing  from  spoken  to  written  language,  wo  como  upon 
several  classes  of  facts,  all  having  similar  implications. 
Written  language  is  connate  with  Painting  and  Sculpture ; 
and  at  first  all  three  are  appendages  of  Architecture,  and 
have  a  direct  connexion  with  the  primary  form  of  all  Govern- 
ment—the theocratic.  Merely  noting  by  the  way  the  foot 
that  sundry  wild  raoos,  as  for  example  the  Australians  and 
the  tribes  of  South  Africa,  are  given  to  depicting  peraonaw^. 
and  events  upon  the  walls  of  caves,  which  are  probably 
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garded  as  sacred  places,  let  us  pass  to  the  case  of  the  Egyp« 
tians.  Among  them,  as  also  among  the  Assyrians,  we  find 
mural  paintings  used  to  decorate  the  temple  of  the  god  and 
the  palace  of  tiie  king  (which  were,  indeed,  originally  identi- 
cal) ;  and  as  such  they  were  governmental  appliances  in  the 
same  sense  that  state-pageants  and  religious  feasts  were. 
Further,  they  were  governmental  appliances  in  virtue  of 
representing  the  worship  of  the  god,  the  triumphs  of  the 
god-king,  the  submission  of  his  subjects,  and  the  pxmishment 
of  the  rebellious.  And  yet  again  they  were  governmental, 
as  being  the  products  of  an  art  reverenced  by  the  people  as  a 
sacred  mystery.  From  the  habitual  use  of   this 

pictorial  representation,  there  naturally  grew  up  the  but 
slightly-modified  practice  of  picture-writing  —  a  practice 
which  was  found  still  extant  among  the  Mexicans  at  the  time 
they  were  discovered.  By  abbreviations  analogous  to  those 
still  going  on  in  our  own  written  and  spoken  language,  the 
most  familiar  of  these  pictured  figures  were  successively 
simplified ;  and  ultimately  there  grew  up  a  system  of  symbols, 
most  of  which  had  but  a  distant  resemblance  to  the  things 
for  which  they  stood.  The  inference  that  the  hieroglyphics 
of  the  Egyptians  were  thus  produced,  is  confirmed  by  the  fact 
that  the  picture-writing  of  the  Mexicans  was  found  to  have 
given  birth  to  a  like  family  of  ideographic  forms ;  and  among 
them,  as  among  the  Egypti^,  these  had  been  partially 
dififerentiated  into  the  kuriological  or  imitative,  and  the 
tropical  or  symbolic  :  which  were,  however,  used  together  in 
the  same  record.  In  Egypt,  written  language  xmderwent  a 
further  differentiation ;  whence  resulted  the  hieratic  and  the 
epistohgraphic  or  enchorial :  both  of  which  are  derived  from 
the  original  hieroglyphic.  At  the  same  time  we  find  that 
for  the  expression  of  proper  names,  which  could  not  be  other- 
wise conveyed,  phonetic  symbols  were  employed ;  and  though 
it  is  alleged  that  the  Egyptians  never  actually  achieved  com- 
plete alphabetic  writing,  yet  it  can  scarcely  be  doubted  that 
these  phonetic  symbols  occasionally  used-  in  aid  of  theis 


tdeograpbic  ones,  were  tho  gnin«  oat  of  vhich  slpbabetlo 
writing  prow.  Once  linving  become  wpanite  from  Morogly- 
pliica,  nlpUabetio  writing  itself  imdeTWMit  numcroua  difier- 
ttntiations — multiplied  alphabets  were  produced :  betwwM 
most  of  wliicli,  however,  more  or  loss  connexion  can  atill  )k 
traced.  And  in  oach  civilized  nation  there  has  now  grown 
up,  for  the  representation  of  ono  Bet  of  sounds,  Beroral  sets  of 
writtiyi  »igaa,  used  for  distinct  purposes.  Finally,  through  a 
yet  more  important  differentiation  came  printing  which,  i 
form  in  kind  as  it  was  at  first,  has  since  become  multiform.] 

|124.'\Vhilo  iyititi<fiii   'p"gT;>gp   was  pa.«sin^  through  ' 
enrlitir  stages  of  devolopment,  the  m myl^pngratj "»  whi 
.  formed  its  root  wna  being  differentiated  into  Painting  e 
y  Sculpture.     Tho  gods.  Icings,  men,  and  animals 

Bj  ivcro  ori^nally  marked  by  indented  outlines  and  colou] 
'  In  most  cases  these  outlines  were  of  such   dejith,  and  1 
^  object  they  circumscribed  so  fur  rounded  and  marked  ontl 
it«  leading  parts,  as  to  form  a  species  of  work  intennej' 
between  intaglio  und  bas-relief.     In  other  coses  we  ( 
advanco  upon  this :    tho  raised  spuces  bctwerai  tho  figi 
being  ohiscllod  off,  and  tho  figures  themselves  appropriaU 
tinted,  a  piiinted  bas-relief  was  produced.      Tho  i 
Assyrian  architecture  at  Sydenham,  exhibits  this  stylo  of  ^ 
carried  to  greater  perfection — tho  persons  and  things  i 
seated,  though  still  barbarously  coloured,  are   carved  i 
with  laoro  truth  and  in  greater  detail ;   and  in  the  w 
lions  and  bulls  used  for  the  anghrs  of  gateways,  wo  may  I 
a  considerablo    advance   towards    a    completelT  sculptti 
figure ;  ivhich,  nevertheless,  ia  still  coloured,  and  still  formd 
part  of  the  building.     But  while  in  Assyria  the  production 
of  a  statue  proper,  seems  to  huvo  been  KtUo,  if  at  all,  at- 
tempted,  we  may  trace  in  Egyptian  art  the  gradual  scpar 
of  the  aculpturod  figure  from  the  wall.     A  walk  throng] 
collection  in  the  British  Museum  will  clearly  show  i 
while  it  will  at  the  same  timo  afford  an  opportunity  of  fl 
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serving  the  orident  traces  which  the  independent  statues  bear 
of  their  derivation  from  bas-relief :  seeing  that  nearly  all  of 
them  not  only  display  that  union  of  the  limbs  with  the  body 
which  is  the  characteristic  of  baa-reliof,  but  have  the  back  of 
the  statue  united  from  head  to  foot  with  a  block  which 
stands  in  place  of  the  original  wall.  Greece  repeat- 

ed the  leading  stages  of  this  progrcM.  Aa  in  Egypt  and 
Assyria,  these  twin  arts  were  at  first  united  with  each  other 
and  with  their  parent,  Architecture ;  and  were  the  aids  of 
Religion  and  Government.  On  the  friezes  of  Greek  temples, 
we  see  coloured  bas-reliefs  representing  sacrifices,  battles, 
(Cessions,  games — all  in  some  sort  religious.  On  the  pedi- 
ts  we  see  paintod  sculptures  more  or  less  united  with  the 
panuio,  and  having  for  subjects  the  triumphs  of  gods  or 
heroes.  Even  when  wo  come  to  statues  that  are  definitely 
separated  from  the  buildings  to  which  they  pertain,  we  still 
find  them  coloured ;  and  only  in  the  later  periods  of  Greek 
civilization,  does  the  differentiation  of  sculpture  from  paint- 
ing appear  to  have  become  complete.  In  Christian 
art  we  may  clearly  trace  a  parallel  re-genesis.  All  early 
itings  and  sculptures  throughout  Europe,  were  religioua 
subject — represented  Christs,  crucifixions,  virgins,  holy 
fcmilies,  apostles,  saints.  They  formed  integral  parts  of 
church  architecture,  and  were  among  the  means  of  exciting 
worship:  as  in  Roman  Catholic  countries  they  still  are. 
Moreover,  the  early  sculptures  of  Christ  on  the  cross,  (J 
virgins,  of  saints,  were  coloured ;  and  it  needs  but  to  call  to 
mind  the  paintod  madonnas  and  crucifixes  still  abundant  in 
continental  churches  and  highways,  to  perceive  the  significant 
fact  that  painting  and  sculpture  continue  in  closest  connexion 
with  each  other,  where  they  continue  in  closest  connesios 
with  their  parent.  Even  when  Christian  sculpture  was 
pretty  clearly  differentiated  from  painting,  it  was  still  religious 
and  govemmenlal  in  its  subjects— was  used  for  tombs  in 
churches  and  statues  of  kings;  while,  at  the  same  timo, 
pajntingt  where  not  purely  ecclesiastical,  was  applied  to  ths 
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doooriitioD  of  palacoa,  and  besidc-s  repreeentiiLg  royal  | 
Dges,  was  almost  wbolly  devoted  to  aacrod  legends.  _f 

quite   recent  times  hare  pwntisg    aad   sculpture 

entirely  seculax  aula. .  Only  withia  theso  few  centuries  boa 
painting  been  dividcil  into  historical,  landscape,  marine, 
uroliitectural,  gouro,  animal,  alill-Ufe,  &0.,  and  sculpturo 
grown  lieteroguneoua  in  respect  of  tlio  Toriety  of  real  and 
ide&l  subjects  with  which  it  occupies  itBelf. 

Strange  ua  it  socras  tlien,  wo  tind  it  no  leaa  true,  that  all 
forma  of  written  language,  of  painting,  and  of  soulplurc,  havo 
a  common  root  in  the  politico- religious  decorations  of  onci^it 
temples  and  palaces.     Little  resemblance  as  they  now  have, 
the  bust  that  stands  on  the  console,  the  landscape  that  hangs 
against  the  wall,  and  the  copy  of  the  Tinus  lying  upon  the 
table,  aro  remotely  akin  ;  not  only  in  nature,  but  by  extractlot 
The  brazen  face  of  the  knocker  which  the  poatnua  h«a  j 
lifted,  is  related  not  only  to  the  woodcuta  of  the  JSmlraitd  £ 
don  Ncics  which  ho  is  delivering,  but  to  the  chBract«n  of  fl 
lilkt-doux  which  accompanies  it.  Between  the  painted  window, 
the  prayer-book  on  which  its  light  fulls,  and  the  adjacent 
monument,  there  is  consanguinity.     The  effigies  on  our  coi 
tho  signs  over  shops,  the  figures  that  fill  every  ledger,  the  a 
of  arms  outside  the  carriage- panel,  and  the  placards  insida  ll 
omnibus,  are,  in  common  wi  tli  dolls,  blue-books  and  paper-hoii] 
ings,  lineally  descended  from  tho  rude  sculpture-paintings  in 
which  the  Egyptians  represented  the  triumphs  and  worship 
of  their  god-kings.     Perhaps  no  example  can  be  given  whi 
more  vividly  illustrates  the  multiplicity  and  heterogt 
of  the  products  that  in  course  of  time  nuy  arise  by  s 
difierentiations  from  a  conimon  a^ock. 

Before  passing  to  other  classes  of  facta,  it  ahoidd  be  observ- 
ed that  the  evolution  of  the  homogeneous  into  the  hetero- 
geneous is  displayed  not  only  in  the  separation  of  Pointiiig 
and  Scidpturo  from  Architeoture  and  from  each  other,  andin 
the  greater  variety  of  subjects  they  embody ;  but  it  is  furthat  - 
^_       shown  in  the  structure  of  each  work.     A  modem  ptctnTMl^B 
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statue  is  of  far  more  heterogeneous  natiire  tlian  an  ancient 
one.  ^.  An  Egyptian  sculpture-fresco  represents  all  its  figures 
as  on  one  plane — ^that  is,  at  the  same  distance  from  the  eye  ; 
and  so  is  less  heterogeneous  than  a  painting  that  represents 
them  as  at  various  distances  from  the  eye.  It  exhibits  all  ob- 
jects as  exposed  to  the  same  degree  of  light ;  and  so  is  less 
heterogeneous  than  a  painting  which  exhibits  different  ob- 
jects, and  different  parts  of  each  object,  as  in  different  degrees 
of  light.  It  uses  scarcely  any  but  the  primary  colours^  and 
these  in  their  full  intensity ;  and  so  is  less  heterogeneous  than 
a  painting  which,  introducing  the  primary  colours  but  sparing- 
ly, employs  an  endless  variety  of  intermediate  tints,  each  of 
heterogeneous  composition,  and  differing  from  the  rest  not 
only  in  quality  but  in  intensity.  Moreover,  we  see 

in  these  earliest  works  a  great  uniforMl^  of  conception.  The 
same  arrangement  of  figures  is  perpetually  reproduced — ^the 
saise  actions;  attitudes,  faces,  dresses.  In  Egypt  the  modes  of 
representation  were  so  fixed  that  it  was  sacrilege  to  introduce 
a  novelty;  and  indeed  it  could  have  been  only  in  consequence 
of  a  fixed  mode  of  representation  that  a  system  of  hierogly- 
phics became  possible.  The  Assyrian  bas-reliefs  display  par- 
allel characters.  Deities,  kings,  attendants,  winged-figures 
and  animals,  are  severally  depicted  in  like  positions,  holding 
like  implements,  doing  like  things,  and  with  like  expression  or 
non-expression  of  face.  If  a  palm-grove  is  introduced,  all  the 
trees  are  of  the  same  height,  have  the  same  niunber  of  leaves, 
and  are  equidistant.  When  water  is  imitated,  each  wave  is 
a  coimterpart  of  the  rest ;  and  the  fish,  almost  always  of  one 
kind,  are  evenly  distributed  over  the  surface.  *  The  beards  of 
the  kings,  the  gods,  and  the  winged-figures,  are  everywhere 
similar ;  as  are  the  manes  of  the  lions,  and  equally  so  those  of 
the  horses.  Hair  is  represented  throughout  by  one  form  of 
curL  The  king's  beard  is  quite  architecturally  built  up  of  com- 
poimd  tiers  of  uniform  curls,  alternating  with  twisted  tiers 
placed  in  a  transverse  direction,  and  arranged  with  perfect 
reg^olarity ;  and  the  terminal  tufts  of  the  bulls'  tails  ard  re* 
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preeented  in  exactly  ike   same   maimer.  Witbool 

tracing  out  analogous  facts  in  early  ChriBlian  art,  in  which, 
though  lesa  striking,  tliey  are  atill  viaiblo,  the  advonm  in 
heterogeneity  will  t>e  aufficiontly  maniiost  on  mnembering  that 
in  tho  pictures  of  our  own  day  the  composition  is  endleaaly 
raned ;  the  attitudes,  fuccs,  exprcssiuus,  unliko ;  the  subor- 
dinate objects  dilfoTcnt  in  size,  form,  position,  texture ;  and 
more  or  leas  of  contrast  even  in  the  smallest  details.  Or,  if 
we  compare  on  Egyptian  statue,  seated  bolt  nprij^ht  on  a 
block,  with  hands  oa  knees,  fingers  outspread  and  iiorallel. 
eyes  looking  straight  forward,  and  tho  two  sides  perfectly  aym- 
metrical  in  erery  particular,  with  a  statue  of  the  adraoccd 
Qroek  or  tho  modern  school,  which  is  asymmetrical  in  rMpeet 
of  the  position  of  tho  head,  tho  body,  the  limbs,  the  arrange- 
ment of  the  hair,  dress,  appendages,  and  in  its  relations  (o 
neighbouring  objects,  we  shall  see  tlie  eliange  froax  the  homo- 
geiieoiis  to  the  heterogeneous  clearly  manifested. 

g  lio.  In  the  co-ordinato  origin  and  gradual  differcntiatian  _ 
of  Poetry,  Music,  and  Dancing,  we  have  anothersenes  of  illuB* 
trations.  Rhythm  in  speech,  rhj-thm  in  sound,  and'iliytliiii- 
iii  motion,  were  in  the  beginning,  parts  of  the  same  thing! 
and  have  only  in  process  of  time  become  separate  things. 
Among  Tarious  existing  barbarous  tribes  we  find  them  Biill 
united.  The  dances  of  sarages  aro  accompanied  by  some  kind 
of  monotonous  chant,  tho  clapping  of  hands,  tho  striking  of 
rude  instruments  :  there  are  measured  movements,  measured 
words,  and  measured  tones ;  and  the  whole  ceremony,  usually 
having  referenec  to  war  or  sacrifice,  is  of  goremmental  cha- 
racter. In  the  early  records  of  the  historic  races  we  similarly 
find  these  three  forms  of  metrical  action  united  in  religWH 
festivals.  In  the  Hebrew  writings  we  read  that  the  triumphal 
ode  composed  by  Moses  on  the  defeat  of  the  Egyptians,  was 
sung  to  an  accompaniment  of  dancing  and  timbrels.  The 
Israelites, danced  and  sung  "at  the  inauguration  of  thegoldffi. 
calf.     And  as  it  is  generally  agreed  that  this  represeid||irf|tt 
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of  the  Deity  was  borrowed  from  the  mysteries  of  Apis,  it  is 
probable  that  the  dancing  was  copied  from  that  of  the  Egyp- 
tians ,on  those  occasions."  There  was  an  annual  dance  in 
Shiloh  on  the  sacred  festival ;  and  David  danced  before  the 
ark.  Again,  in  Greece  the  like  relation  is  everywhere  seen  : 
the  original  type  being  there,  as  probably  in  other  cases,  a 
simultaneous  chanting  and  mimetic  representation  of  the  life 
and  adventures  of  the  god.  The  Spartan  dances  were  ac- 
companied by  hymns  and  songs ;  and  in  general  the  Gbeeks 
had  '*  no  festivals  or  religious  assemblies  but  what  were  ac- 
companied with  songs  and  dances'' — both  of  them  being 
forms  of  worship  used  before  altars.  Among  the  Eomans, 
too,  there  were  sacred  dances :  the  Salian  and  Lupercalian 
being  named  as  of  that  kind.  And  even  in  Christian  countries, 
as  at  Limoges  in  comparatively  recent  times,  the  people  have 
danced  in  the  choir  in  honour  of  a  saint.  The  in- 

cipient separation  of  these  once  imited  arts  from  each  other 
and  from  religion,  was  early  visible  in  Greece.  Probably 
diverging  from  dances  partly  religious,  partly  warlike,  as  the 
Corybantian,  came  the  war-dances  proper,  of  which  there 
were  various  kinds ;  and  from  these  resulted  secular  dances. 
Meanwhile  Music  and  Poetry,  though  still  imited,  came  to 
have  an  existenoe  separate  from  dancing.  The  aboriginal 
Greek  poems,  religious  in  subject,  were  not  recited  but 
chanted;  and  though  at  first  the  chant  of  the  poet  was  ac- 
companied by  the  dance  of  the  chorus,  it  ultimately  grew 
into  independence.  Later  still,  when  the  poem  had  been 
differentiated  into  epic  and  lyric — when  it  became  the  custom 
to  sing  the  lyric  and  recite  t^o  epic— poetry  proper  was  bom. 
As  during  the  same  period  musical  instruments  were  being 
multiplied,  we  may  presume  that  music  came  to  have  an  exist- 
ence apart  from  words.  And  both  of  them  were  beginnirf^ 
to  assume  other  forms  besides  the  religious.  Facts 

having  like  implications  might  be  cited  from  the  histories  of 
later  times  and  peoples ;  as  the  practices  of  our  own  early 
minstrels,  who  sang  to  the  harp  heroic  narratives  versified 
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UQiting  ibe  now  separate  offices  of  poet.  oompMCT,  voeiluti 
and  instrumental] et.  Hut,  -n-itliout  further  iUastraUan.  till 
common  origin  and  gradual  differentiation  of  Dancing,  Portrr. 
and  Muaic  will  be  euflicicntly  manifest. 

The  sdvanoo  from  the  homogeneous  to  the  htit«rogeneca9 
ia  dispUynl  not  only  in  ths  separatioQ  of  these  art«  from 
each  other  and  from  religion,  but  also  in  the  mnltiplud 
differentiationa  which  each  of  Ihom  afterward*  undergoM. 
Not  to  dwell  upon  the  numberless  kinila  of  dancing  that 
^VG|  in  course  of  time,  come  into  use ;  mid  not  to  ooonpy 
1  detailing  the  progress  of  poetry,  as  soen  in  the  de- 
ment of  the  Yftrious  forms  of  metre,  of  rhyme,  and  pf 
ral  organization ;  let  us  confine  our  attention  tp  mtpic 
^i  typo  of  the  group.  As  argued  by  Dr  Bame>j, 

and  as  implied  by  the  customs  of  still  extant  barbarous  races, 
the  firat  fflusic^  instruments  were,  without  doubt,  percussive 
—  sticks,  calabashes,  tom-toms^ — and  were  used  simply  to 
mark  tbo  time  of  the  dance  ;  and  in  tiiis  constant  rqieti- 
tion  of  the  same  sound,  we  see  music  ia  its  most  homo- 
geneous form.  Tlie  Egj-pfions  had  a  lyro  with  three 
strings.  The  early  lyre  of  the  Greeks  had  four,  constituting 
Ihoir  tetrachord.  In  course  of  some  centuries  lyres  of  b 
and  eight  strings  were  employed.  And,  by  the  expimtil 
a  tliousand  years,  they  liad  advanced  to  their  " 
of  tho  double  octave.  Through  all  which  changes  t 
course  arose  a  greater  heterogeneity  of  melody. 
neously  there  came  info  use  the  different  modes- 
Ionian,  Phrj-gian,  iEolian,  and  Lydian — answering  t 
keys  :  and  of  these  there  were  idtimately  fifteen.  As  y^ 
nowever,  there  was  but  little  heterogeneity  in  the  limo  o( 
their  music.  Instrumental  music  during  this  period  being 
merely  the  accompaniment  of  vocal  music,  and  vocnl  musici 
being  completely  subordinated  to  words, — the  siiigei-  being 
also  tho  poet,  chanting  his  omi  compositio: 
lengths  of  his  notes  scree  wilh  the  feet  of 
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unavoidably  aroBe  a  tiresome  imiformity  of  measure,  wliich, 
as  Dr  Bumey  says,  "  no  resources  of  melody  could  disguise/' 
Tiacking  the  complex  rhythm  obtained  by  our  equal  bars  and 
imequal  notes,  the  only  rhythm  was  that  produced  by  the 
quantity  of  the  syllables,  and  was  of  necessity  comparatively 
'  monotonous.  And  further,  it  may  be  observed  that  the  chant 
thus  resulting,  being  like  recitative,  was  much  less  clearly 
di&rentiated  from  ordinary  speech  than  is  our  modem  song. 
Nevertheless,  considering  the  extended  range  of  notes  in  use, 
the  variety  of  modes,  the  occasional  variations  of  time  conse- 
quent on  changes  of  metre,  &nd  the  multiplication  of  instru* 
ments,  we  see  that  music  had,  towards  the  close  of  Greek 
civilization,  attained  to  considerable  heterogeneity :  not  in- 
deed as  compared  with  our  music,  but  as  compared  with  that 
which  preceded  it.  As  yet,  however,  there  existed 

notlmig^  biit  melody  :  harmony  was  unknown.  It  was  not 
until  Christian  church-musio  had  reached  some  development, 
that  music  in  parts  was  evolved ;  and:  then  it  eamu  into  exist- 
ence through  a  very  imobtrusive  differentiation.  Difficult  as 
it  may  be  to  conceive,  d  priari,  how  the  advance  from  melody 
to  harmony  could  take  place  without  a  sudden  leap,  it  is  none 
the  less  true  that  it  did  so.  The  circumstance  which  prepared 
the  way  for  it,  was  the  employment  of  two  choirs  singing  al- 
ternately the  same  air.  Afterwards  it  became  the  practice 
(very  possibly  first  suggested  by  u  mistake)  for  the  second 
choir  to  commence  before  the  first  had  ceased ;  thus  producing 
a  fugue.  With  the  simple  airs  then  in  use,  a  partially  har- 
monious fugue  might  not  improbably  thus  result ;  and  a  very 
partially  harmonious  fugue  satisfied  the  ears  of  that  age,  as 
we  know  from  still  preserved  examples.  The  idea  having 
once  been  given,  the  composing  of  airs  productive  of  fogal 
harmony  would  naturaUy  grow  tip;  as  in  aome  way  itdid 
grow  up  out  of  this  alternate  choir-singing.  And  from  the 
fugue  to  concerted  music  of  two,  three,  four,  and  more  parts, 
the  transition  was  easy.  Without  pointing  out  in 

detail  the  increasing  oompUxity  that  resulted  from  introducing 
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notes  of  TOrioua  Icngtlia,  from  tho  mulliplication  of  \ 
from  tiie  use  of  accidcntala,  from  ^-uxictics  of  tinu*,  from 
•lulutions  and  ao  forlli,  it  needs  but  to  contrast  t 
with  music  aa  it  vas,  to  sl-g  how  immcnso  ia  the  inci 
botcrogeneitf .  Wo  sco  this  W,  looking  at  muste  in  ib 
hk,  we  enumerate  its  many  differeat  genera  and  spe 
wo  consider  the  dtristons  into  vocal,  instrumental,  and  n 
and  their  subdivisions  into  music  fur  diSerent  voices  am 
ferent  instruments — if  «'e  obsurve  tho  many  forms  of  e 
music,  ironi  tho  simple  hymn,  tho  chant,  the  canoa,  I] 
untbem,  &c.,  up  to  tho  oratorio ;  and  tho  atiU  mc 
fonns  of  secular  music,  from  tho  buUad  up  to  Uio  a 
from  the  inatrumpntiil  solo  up  to  the  symphony.  Again,  the 
same  truth  is  seen  on  comparing  any  one  sample  of  aboriginal 
music  with  n  sample  of  modern  music — even  an  ordinary 
eong  for  tho  piano ;  which  we  find  to  be  relatively  highly 
hefterogoneous,  not  only  in  rcepoct  of  the  varieties  in  tho  pitch 
and  in  tlio  length  of  tho  notes,  the  number  of  diSeieat  notes 
sounding  at  the  same  instant  in  company  with  tho  Toice,  &tul 
the  varintious  of  strength  with  which  they  ore  sounded  nod 
Bung,  but  in  respect  of  the  changes  of  koy,  the  changes  of 
time,  the  chtmges  of  Hmbir  of  the  voice,  and  the  many  other 
modifications  of  expression.  WHlo  between  tho  old  mono- 
tonous dance-chant  and  a  grand  opera  of  our  own  day,  with 
its  endless  orchestral  complexities  and  vocal  combinalians. 
the  contrast  in  heterogeneity  is  so  extreme  that  it  seems 
Bcaroely  credible  that  the  one  should  have  been  the  ancestor  of 
the  other. 


§126.  Were  they  needed,  many  further  illuatraHions  might 
be  cited.  Going  back  to  the  early  time  when  the  deeds  of  the 
god-king,  chanted  and  mimotically  represented  in  dancoi 
round  his  altar,  were  further  narrated  in  picture-writings  no 
the  walls  of  temples  and  palaces,  and  so  constituted  a  rudu 
literature,  we  might  trace  the  development  of  LiteratiiMft  | 
through  phases  in  which,  BS  in  the  Hebrew  Scriptures,  i6d 
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Bents  in  one  work,  theology,  cosmogony,  history,  biography, 
mil  law,  ethics,  poetry ;  through  other  phases  in  which,  as  in 
the  Hiad,  the  religions,  martial,  historical,  the  epic,  dramatic, 
and  lyric  elements  are  similarly  commingled ;  down  to  its  pre- 
sent heterogeneons  development,  in  which  its  divisions  and 
subdivisions  are  so  numerous  and  varied  as  to  defy  complete 
classification.  Or  we  might  track  the  evolution  of  Science : 
beginning  with  the  era  in  which  it  was  not  yet  differentiated 
from  Art,  and  was,  in  union  with  Art,  the  handmaid  of  Ee- 
ligion ;  passing  through  the  era  in  which  the  sciences  were  so 
few  and  rudimentary,  as  to  be  simultaneously  cultivated  by 
the  same  philosophers ;  and  ending  with  the  era  in  which  the 
genera  and  species  are  so  numerous  that  few  can  enumerate 
them,  and  no  one  can  adequately  grasp  even  one  genus.  Or 
we  might  do  the  like  with  Architecture,  with  the  Drama,  with 
Dress.  But  doubtless  the  reader  is  already  weary  of  illustra- 
tions ;  and  my  promise  has  been  amply  fulfilled.  I  believe  it 
has  been  shown  beyond  question,  that  that  which  the  German 
physiologists  have  found  to  be  a  law  of  organic  develop- 
ment, is  a  law  of  all  development.  The  advance  from  the 
simple  to  the  complex,  through  a  process  of  successive 
difierentiations,  is  seen  alike  in  the  earliest  changes  of  the 
Universe  to  which  we  can  reason  our  way  back,  and  in  the 
earliest  changes  which  we  can  inductively  establish ;  it  is 
seen  in  the  geologic  and  climatic  evolution  of  the  Earthy  and 
of  every  single  organism  on  its  surface ;  it  is  seen  in  the 
evolution  of  Humanity,  whether  contemplated  in  the  civil- 
ized individual,  or  in  the  aggregations  of  races ;  it  is  seen  in 
the  evolution  of  Society,  in  respect  alike  of  its  political,  its 
religious,  and  its  economical  organization ;  and  it  is  seen  in 
the  evolution  of  all  those  endless  concrete  and  abstract  pro- 
ducts of  human  activity,  which  constitute  the  environment 
of  our  daily  life.  From  the  remotest  past  which  Science  can 
fathom,  up  to  the  novelties  of  yesterday,  an  essential  trait  of 
Evolution  has  been  the  transformation  of  the  homogeneous 
into  the  heterogeneous. 
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}  127.  Ilonco  the  general  formula  airivctl  ntinthelasV 
chapter  needa  supplementing.  JJLJfl.  trne  that  f;.?^ni-<:nin^ 
nnder  its  primary  aspect,  is  a  change  from  a  less  coh^cnt 
form  to  a  mora  coherent  form^  consequent  on  tUc  dias^mtioa 
of  moticm  and  integration  of  mutter;  hufc  this  ia.  bxnoJOfiUH 
the  vliolo  truth.  Along'  with  a  passage  from  the  coherent 
to  the  incoherent,  there  goes  on  a  passage  from  the  onifono 
to  themultiform.  Such, at  least, ia  the  fact^vherevcrXvoTn- 
tion  is  compound;  \vhich  it  is  in  the  immense  majontjrctf 
caaea.  Whilo  there  is  a  progressing  concentratioa  of  tha 
aggregate,  either  by  the  closer  approach  of  tho  matter 
within  its  Umits,  or  by  the  diawing  in  of  farther  miiltw^  or 
by  both;  and  while  die  more. or  less  diatinct  paxfi  ihto 
which  the  aggregate  ctiTiclefl  and  tmb-diTides  are  BereralfyooiH 
centrating;  these  parts  are  also  becoming  unlike — unlike  in 
size,  or  in  form,  or  in  texture,  or  in  composition,  or  in  sereral 
or  all  of  these.  Tho  same  process  ia  exhibited  by  the  whole 
and  by  its  members.  The  entire  mass  is  integrating,  and 
simnltaneonsly  differentiating  from  other  masses ;  and  each 
member  of  it  is  also  integrating  and  simnltaneoosly  difi^en- 
tiating  from  other  members. 

Our  conception,  then,  must  unite  these  charactera.  As 
.We  now  understand  it/  Evolution  is  definable_aa_ftj3lmge 
from  an  incoherent  homogeneity  to  a  coherent  heteroyeneity. 
accompanying  tho  dissipation  of  motion  and  integration  of 
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THE   LAW   OP   EVOLUTION   CONTINUED 

§  128.  But  now^  does  this  generalization  express  the 
whole  truth?  Does  it  include  everything  essentially  cha- 
racterizing Evolution  and  exclude  everything  else  ?  Does 
it  comprehend  all  the  phenomena  of  secondary  re-distribution 
which  Compound  Evolution  presents,  without  comprehend- 
ing any  other  phenomena  ?  A  critical  examination  of  the 
facts  will  show  that  it  does  neither. 

CJhanges  from  the  less  heterogeneous  to  the  more  hetero- 
geneouS;  which  do  not  come  wiffim  what  we  call  Evolution, 
occur  in  every  loccJi  disease .  A  portion  of  ffie  ^ody  in  which 
there  arises  a  morbid  growth,  displays  a  new  differentiation. 
Whether  this  morbid  growth  be,  or  be  not,  more  hetero- 
geneous than  the  tissues  in  which  it  is  seated,  is  not  the 
question.  The  question  is,  whether  the  organism  as  a  whole 
is,  or  is  not,  rendered  more  heterogeneous  by  the  addition 
of  a  part  unlike  every  pre-existing  part,  in  form,  or  com- 
position, or  both.  And  to  this  question  there  can  be  none 
but  an  affirmative  answer.  Again,  it  may  be  con- 

tended that  the  earlier  stages  of  decomposition  in  a  dead 
body  involve  increase  of  heterogeneity.  '  Supposing  the 
chemical  changes  to  commence  in  some  pai-ts  sooner  than  in 
other  parts,  as  they  commonly  do ;  and  to  affect  different 
tissues  in  different  ways,  as  they  must;  it  seems  to  be  a 
necessary  admission  that  the  entire  body,  made  up  of  unde- 
composed  parts  and  parts  decomposed  in  various  modes  and 
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degrees,  has  1>ecoine  more  heAerogaaaaa  "ti&h  'V^lH 
Tboagh  gro&tor  homogeneity  ttQI  be  the  eventual  result,  llri 
immediate  resolt  is  the  opposite.  AbA  yet  this  imraediili 
result  is  oertoioly  not  GrohitioQ.  Other  instmea 

are  famished  by  social  disorders  and  disasters.  ArebellicBf 
which,  Trhile  leaving  some  prtmnces  nsdistorbed,  deveJopI 
itself  here  in  secret  sodetiee,  there  in  public  detnonstntioil 
and  elsewhere  in  actual  conflicts,  necessarily  renden  ft 
society,  as  a  whole,  more  heterogeneons.  Or  when  a  deaij 
causes  commercial  derangement  with  its  entuled  \mA 
mptoies,  closed  fiuitoriesj  discharged  operatives,  food-tie% 
incendiaiisms ;  it  is  manifest  that,  as  a  lai^  port  of  fli 
commtmity  retains  its  ordinaiy  organization  displ^ing  ft) 
usual  phenomena,  these  new  phenomena  most  be  r^^ardec 
as  adding  to  the  complexity  previonsly  existing.  Bat  snch 
changes,  so  far  from  constituting  farther  Evolation,  are  steps 
towards  I}iaaQlj].tipiu 

Clearly,  iheii,  the  definition  arrived  at  in  tho  last 
is  an  imperfect  one.  The  changes  above  instanced  as 
within  the  fonoula  as  it  now  stands,  are  so  obvioasfy  nnElcB 
the  rest,  that  the  inclusion  of  them  implies  some  distinction 
hitherto  overlooked.  Snch  further  distinction  vre  have  nor 
to  supply. 


^  129.  At  tho  same  time  that  Evolution  is  a  cLange  from 
the  homogeneous  to  tho  heterogeneous,  it  is  a  cbaagd  from 
tho  indefinite  to  the  definite.  Along  with  an  advance  from 
simplicity  to  complexity,  there  is  an  advance  from  confiison 
to  order — from  undetermined  arrangement  to  determined 
arrangement.  Development,  no  matter  of  what  kind, 
exhibits  not  only  a  multiplication  of  unlike  ports,  but  an 
increase  in  the  distinctness  with  which  these  parts  an 
marked  oS  fi^m  one  another.  And  this  is  the  distinction 
sought.  For  proof,  it  needs  only  to  re-considro  tiis 

instances  given  iibore.     Tlio  changes  constitutiEg  disease, 
I  such    defiaitcncss,    cither    in    locnlity,    extent,  or  J 
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outlinej  as  the  cliaDges  constituting  development.  ThongH 
bertain  morbid  growtlis  are  more  common  in  some  parts  of 
the  body  than  in  others  (as  warts  on  the  hands,  cancer  on 
the  breasts,  tubercle  in  the  lungs),  yet  they  are  not  con- 
fined to  these  parts;  nor,  when  found  on  them,  are  they 
anything  like  so  precise  in  their  relative  positions  as  are 
the  normal  parts  around  them.  Their  sizes  are  extremely 
variable:  they  bear  no  such  constant  proportions  to  tho 
body  as  organs  do.  Their  forms,  too,  are  far  less  specific 
than  organic  forms.  And  they  are  extremely  confused  in 
their  internal  structures.  That  is,  they  are  in  all  respects 
comparatively  indefinite.  Tho  like  peculiarity 

may  be  traced  in  decomposition.  That  total  indefiniteness 
to  which  a  dead  body  is  finally  reduced,  is  a  state  towards 
which  the  putrefactive  changes  tend  &om  their  commence- 
ment. The  advancing  destruction  of  the  organic  com- 
pounds, blurs  the  minute  structure — diminishes  its  dis- 
tinctness. From  the  portions  that  have  undergone  most 
decay,  there  is  a  gradual  transition  to  the  less  decayed 
portions.  And  step  by  step  the  lines  of  organization, 
once  so  precise,  disappear.  Similarly  with  social 

changes  of  an  abnormal  kind.  The  disafiection  •  which 
initiates  a  political  outbreak,  implies  a  loosening  of  those 
ties  by  which  citizens  are  bound  up  into  distinct  classes 
and  sub«-c]asses.  Agitation,  growing  into  revolutionary 
meetings,  fuses  ranks  that  are  usually  separated.  Acts  of 
insubordination  break  through  the  ordained  limits  to  indi« 
vidual  conduct ;  and  tend  to  obliterate  the  lines  previously 
existing  between  those  in  authority  and  those  beneath 
them.  At  the  same  time,  by  the  arrest  of  trade,  artizans 
and  others  lose  their  occupations;  and  in  ceasing  to  bo 
functionally  distinguished,  merge  into  an  indefinite  mass. 
And  when  at  last  there  comes  positive  insurrection,  all 
magisterial  and  official  powers,  all  class  distinctions,  and 
all  industrial  differences,  cease :  organized  society  lapses 
into  an  unorganized  aggregation  of  social  units.     Similarly, 
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in  BO  far  as  famines  and  peataknoeB  CMue 

order  towards  disorder^  they  canse  diaiiges  firodn  daArill 

arrangements  to  indefinite  arrangements.  ■  -ru.' 

A  Thns,  tlienj  is  that  increase  of  heterogeneity  'wduA  mm^ 

jy^tntes  Bvolntion^    distingiiisfaed    firami  tiiat  inamm^ 

>^  heterogeneity  which  does  not  do  so,      Thmigh  ia 

{J^    4uid  death,  individnal  or  socdal,  'tli9  Mfliert  S9^ 

are  additions  to  the  pre-existing  heterogeneily,  thef 

not  additions  to  the  pre-existing  definiteness.    Tbay 

firom  the  verj  outset  to  destroy  this  dofinftmiow; 

gradaaUy  prodaoe .  a  heterogeneity  that^  is 

instead  of  determinato.  As  a  city,  already  mnltifinrai  iallv 
Tarionsly-arranged  stmctores  of  varions  ardntectme^  iaq^ 
be  made  more  multiform  by  an  earthqaake,  whioh  leates 
part  of  it  standing  and  overthrows  other  parts  in  diffsrent 
ways  and  degrees,  but  is  at  the  same  time  reduced  from 
orderly  arrangement  to  disorderly  arrangement;  so  may 
organized  bodies  be  made  for  a  time  more  multiform  by 
changes  which  are  nevertheless  disorganizing  changes. 
And  in  the  one  case  as  in  another,  it  is  the  absence  cf 
definiteness  whicb  distinguishes  the  multiformity  of  regres- 
sion jlrom  the  multiformity  of  progression. 

If  advance  from  the  indefinite  to  the  definite  is  an 
essential  characteristic  of  Evolution,  we  shall  of  course  find 
it  everywhere  displayed ;  as  in  the  last  chapter  we  found 
the  advance  from  the  homogeneous  to  the  heterogeneous. 
With  a  view  of  seeing  whether  it  is  so,  let  us  now  re-con- 
sider the  same  several  classes  of  facts. 

§  130.  Beginning,  as  before,  with  a  hypothetical  iUustra* 
tion,  we  have  to  note  that  each  step  in  the  evolution  of  the 
Solar  System,  supposing  it  to  have  originated  from  diffused 
matter,  was  an  advance  towards  more  definite  structure. 
At  first  irregular  in  shape  and  with  indistinct  margin,  the 
attenuated  substance,  as  it  concentrated  and  began  to  rotate, 
must  have  assumed  the  form  of  an  oblate  spheroid,  which. 
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^th  every  increase  of  density^  became  more  specific  in  out- 
line, and  bad  its  surface  more  sbarply  marked  off  from  tbe 
surrounding  void.  Simultaneously,  tbe  constituent  por- 
tions of  nebulous  matter,  instead  of  moving  independently 
towards  their  common  centre  of  gravity  from  all  points, 
and  revolving  round  it  in  various  planes,  as  tbey  would  at 
first  do,  must  bave  bad  tbese  planes  more  and  more  merged 
into  a  single  plane,  tbat  became  less  variable  as  tbe  concen- 
tration progressed — ^became  gradually  defined. 

According  to  tb3  bypothesis,  cbange  from  indistinct  cba- 
*  racters  to  distinct  ones,  was  repeated  in  tbe  evolution  of 
planets  and  satellites;  and  may  in  tbem  be  traced  mucb 
furtber.  A  gaseous  spberoid  is  less  definitely  limited  tban 
a  flnid  spberoid,  since  it  is  subject  to  larger  and  more  rapid 
undulations  of  surfiice,  and  to  mucb  greater  distortions  of 
general  form ;  and,  similarly,  a  liquid  spberoid,  covered  as  it 
must  be  witb  waves  of  various  magnitudes,  is  less  definite 
tban  a  solid  spberoid.  Tbe  decrease  of  oblateness  tbat  goes 
along  witb  increase  of  integration,  brings  relative  definite- 
ness  of  otber  elements.  A  planet  baving  an  axis  inclined 
to  tbe  plane  of  its  orbit,  must,  wbile  its  form  is  very 
oblate,  bave  its  plane  of  rotation  mucb  disturbed  by  tbe 
attraction  of  external  bodies ;  wbercas  its  .approach  to  a 
spherical  form,  involving  a  smaller  processional  motion, 
involves  less  marked  variations  in  tbe  direction  of  its  axis. 

Witli^rogressing  settlement  of  tbe  space-relations,  the 
iCbrce-relations^  simultaneously  become  more  settled.  The 
exact  calculations  of  physical  astronomy^  show  us  bow  defi- 
nite these  force-relations  now  are;  while  their  original 
indefiniteness  is  implied  in  the  extreme  difficulty,  if  not 
impossibility,  of  subjecting  the  nebular  bypothesis  to  mathe- 
matical treatment. 

§  181.  From  tbat  primitive  m«lten  state  of  tbe  Earth 
inferable  from  geological  data — a  state  accounted  for  by  tbe 
nebular   hypothesis   but   inexplicable   on  any  other — the 
17 
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traxmitikm  to  its  existing  stato  has  beeii  Jlnflng^iuiligflitJl 
which  the  charactors  became. mam-deiifiQiiiiiate.  Beate 
being  comparatively  nnstable  in  sm&oe  and  oontosr,  m  ^tfod 
spheroid  is  less  spedfio  than  a  solid  Bpheraid  in  Iwag^fli 
fixed  distribution  of  parte.  CmrentB  of  molten  ^inalMl 
thongh  kept  to  certain  general  cirenits  by  the  oonditicwri^ 
equilibrium^  cannot^  in  the  absence  of  solid  boondarisiy 'to 
precise  or  permanent  in  their  directions :  all  parte  mart-to 
in  motion  with  respect  to  other  parts.  But  » 
solidification^  even  though  partial^  is  manifttfitJ^ 
towards  the  establishment  of  definite  relations  of  porftfaite  * 
In  a  thin  crusty  however^  frequently  raptured  by  distiuMMg 
forces,  and  moved  by  every  tidal  undulation,  fixity  of- n^ 
lative  position  can  bo  but  temporary.  Only  aa-iha  crat^ 
thickens,  can  there  arise  distinct  and  settled  geographical 
relations.  Observe,  too,  that  when,  on  a  surface 

that  has  cooled  to  the  requisite  degree,  there  begins  to  pre- 
cipitate the  water  floating  above  as  vapour,  the  deposits 
cannot  maintain  any  definiteness  either  of  state  or  place. 
Falling  on  a  solid  envelope  not  thick  enough  to  preserve 
anything  beyond  slight  variations  of  level,  the  water  must 
form  shallow  pools  over  areas  sufficiently  cool  to  permit  con- 
densation; which  areas  must  pass  insensibly  into  others  that 
are  too  hot  for  this,  and  must  themselves  from  time  to  time 
bo  so  raised  in  temperature  as  to  drive  off  the  water  lying 
on  them.    With  progressing  refrigeration,  however,— with 
a  growing  thickness  of  crust,  a  consequent  formation  of 
larger  elevations  and  depressions,  and  the  precipitetion  of 
more  atmospheric  water,   there  comes  an  arrangement  of 
parts  that  is  comparatively  fixed  in  both  time  and  space; 
and  the  definiteness  of  state  and  position  increases/  until 
there  results  such  a  distribution  of  continents  and  oceans 
as  we  now  see— a  distribution  that  is  not  only  topographi* 
oally  precise,  but  also  in  its  cliff-marked  coast-lines  presents 
divisions  of  land  from  water  more  definite  than  could  have 
existed  when  all  the  uncovered  areas  were  low  islands  with 
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shelving  beaches^  over  whicli  the  tide  ebbed  and  flowed  to 
great  distances. 

Bespecting  the  characteristics  classed  as  geological^  we 
may  draw  parallel  inferences.  While  the  Earth's  crust  was 
thin^  inonntain*chains  were  impossibilities :  there  conld  not 
have  been  long  and  well-defined  axes  of  elevation^  with 
distinct  water-sheds  and  areas  of  drainage.  Moreover,  the 
denudation  of  small  islands  by  small  rivers^  and  by  tidal 
streams  both  feeble  and  narrow^  would  produce  no  dearly- 
marked  sedimentary  strata.  Confused  and  varying  masses 
of  detritus^  such  as  we  now  find  at  the  mouths  of  brooks, 
must  have  been  the  prevailing  formations.  And  these  could 
give  place  to  distinct  strata,  only  as  there  arose  continents 
and  oceans,  with  their  great  rivers,  long  coast-lines,  and 
wide-spreading  marine  currents. 

How  there  must  simultaneously  have  resulted  more  de- 
finite meteorological  characters,  need  not  be  pointed  out  in 
detaO.  TbsLt  difierences  of  climates  and  seasons  grew 
relatively  decided  as  the  heat  of  the  Sun  became  distin- 
guishable from  the  proper  heat  of  the  Earth;  and  that 
the  production  of  more  specific  conditions  in  each  locality 
was  aided  by  increasing  permanence  in  the  distribution  of 
lands  and  seas ;  are  donclusions  sufficiently  obvious. 

§  182.  Let  TLB  turn  now  to  the  evidence  furnished  by 
organic  bodies.  In  place  of  deductive  illustrations  like  the 
foregoing,  we  shall  here  find  numerous  illustrations  which 
have  been  jnductjve^  established,  and  are  therefore  less, 
open  to  criticism.  Tha process  of  mamm^andevelopment, 
for  example,  will  sujiply  us  with  numerous  proofs  ready- 
described  by  embryologists. 

The  first  change  which  the  ovum  of  a  mammal  undergoes 
after  continued  segmentation  has  reduced  its  yelk  to  a  mul- 
berry-like mass,  is  the  appearance  of  a  greafcer  definiteness 
in  the  peripheral  cells  of  this  mass;  each  of  which  acquires 
a  distinct  enveloping  membrane.     These  peripheral  cellsj 
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Taguo}y  diatinguialicd  from  the  internal  ones  by  tbdr 
minuter  Bub-division  aa  weli  as  by  their  greater  complate- 
DCS3,  coalesce  to  form  tUo  blastoderm  or  germinal  mem- 
brano.  Presently,  one  portion  of  tiia  membrane  is  ren- 
dered anliko  the  rest  by  the  accumulation  of  ccUs  stiQ 
more  Bub-divided,  which,  together,  form  an  opaque 
roundish  spot.  I'bis  area  gcrmitiativa,  as  it  is  called, 
fihadeH  off  gradually  into  the  surronnding  ports  of  tlic 
blastoderm;  and  tho  area  ptlhicida,  subaoquently  formed 
in  tho  midst  of  it,  is  eimiiarly  without  precise  margin. 
The  "primitive  trace,"  which  makes  ita  appearance  in  the 
ccntro  of  the  area  pelluciiia,  and  is  the  radiment  of  that 
vertebrate  axis  which  is  to  be  the  fundamental  characber- 
istic  of  the  mature  animal,  is  shown  by  its  name  to  be 
at  first  indofinite — a  mcro  trace.  Beginning  as  s  ahoUoir 
groove,  it  becomes  slowly  more  pronounced:  its  sides 
grow  higher;  their  Gommits  overlap,  and  at  last  unite; 
and  BO  the  indefinite  groove  passes  into  a  definite  tnbe, 
forming  the  vertebral  canid.  In  tliis  vertebral  canal  the 
leading  divisions  of  the  brain  arc  at  first  discernible  only 
as  slight  bulgiugs ;  wixilo  tho  vortebrte  commence  as 
iudistiuct  modifications  of  tho  tissue  bounding  the  canoL 
Simultaneously,  tho  outer  surfaco  of  the  blastoderm  has 
been  differentiating  from  tho  inner  sorfnco :  there  lias 
arisen  a  division  into  the  serous  and  mucons  Ia}'er»— a 
divieion  at  tho  outset  indistinct,  and  traceablo  only 
about  the  germinal  area,  but  whicb  insensibly  epreads 
throughout  nearly  tho  whole  germinal  membrane,  and 
becomes  definite.  From  the  mucous  layer,  tho  devtJop- 
ment  of  the  alimentary  canal  proceeds  as  that  of  the 
vertebral  canal  does  from  the  serous  layer.  Originally  a 
simple  channel  along  the  undef  sni-faco  of  the  ombryonio 
mass,  the  intostino  is  rendered  distinct  by  tho  bonding 
down,  on  each  side,  of  ridges  which  finally  join  to  form  a 
tube — the  permanent  absorbing  surface  is  by  degrees  c 
from  that  temporary  absorbing  surface  witli  which  i 
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continuous  and  uniform.  And  in  an  analogous  manner 
the  entire  embryo^  which  at  first  lies  outspread  on  the 
yelk-sack^  gradually  rises  up  from  it^  and  by  the  infold- 
ing of  its  ventral  region^  becomes  a  separate  mass^  con- 
nected with  the  yelk-sack  only  by  a  narrow  duct. 

These  changes  through  which  the  general  structure  is 
marked  out  with  slowly-iticreasing  precision^  are  paralleled 
m  the  evolution  of  each  organ.  The  heart  begins  as  a 
mere  aggregation  of  cells,  of  which  the  inner  liquefy  to 
form  blood,  while  tho  outer  are  transformed  into  the 
walls;  and  when  thus  sketched  out,  the  heart  is  indefinite 
not  only  as  being  unHned  by  limiting  membrane,  but  also 
as  being  little  more  than  a  dilatation  of  the  central  blood- 
vessel. By  and  by  the  receiving  portion  of  the  cavity 
becomes  distinct  from  the  propelling  portion.  Afterwards 
there  begins  to  grow  across  the  ventricle,  a  septum,  which 
is,  however,  some  time  before  it  shuts  off  the  two  halves 
from  each  other ;  while  the  later-formed  septum  of  tho 
auricle  remains  incomplete  during  the  whole  of  foetal 
life.  Again,  the  liver  commences  by  multipli- 

cation of  certain  cells  in  the  wall  of  the  intestine.  .  The 
thickening  produced  by  this  multiplication  ''increases  so 
as  to  form  a  projection  upon  the  exterior  of  the  canal;'' 
and  at  the  same  time  that  tho  organ  grows  and  becomes 
distinct  from  the  intestine,  the  channels  running  through 
it  are  transformed  into  ducts  having  clearly-marked  walls. 
Similarly,  certain  cells  of  the  external  coat  of  the  alimentary 
canal  at  its  upper  portion,  accumulate  into  lumps  or  buds 
from  which  the  lungs  are  developed;  and  these,  in  their 
general  outlines  and  detailed  structure,  acquire  distinctness 
step  by  step. 

Changes  of  this  order  continue  long  after  birth;  and, 
in  the  human  being,  are  some  of  them  not  completed 
till  middle  life.  Daring  youth,  most  of  the  articular 
surfaces  of  the  bones  i^main  rough  and  fissured — ^the  cal« 
oareous  deposit  ending  irregularly  in  the  surrounding  carti- 
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lage.     Bnfc  between  puberty  and  tho  ago  of  thip^,  1 
articular  Eur&ces  aro  llnLshed  off  into  smootb,  b&rd,  i 
cut  "epiphyses."     Oenerallj,  indeed,  wo  may  Bay  1 
creasfl   of   defiuitoncss    continues    wbeu    then) -Ias--' 
to   bo  any  apprcciablo   ittcreasa  of  beterogeoeitf. 
tbcro  is  reason  to   think   that  thoso   modifications  ^ 
iuko   place   atier   tnaturity,   brining   about  old  nge  < 
dcaih,  are  moditications  of  tbia  nRtnre;    Bince  they  t 
rigidity  of  Btructnrc,   a   consequent   restriction   of   movf^ 
mcnt  and  of  functional  pliability,  »  gradual  narroiruig  of 
tho  limits  witbin  which  the  vital  processes  go  on,  o&ding 
in  an  organic  adjustineut  too  precise — ^too  omitow  i 
margin  of  possible  rariation  to  permit  tho  requisite  n 
tion  to  changes  of  externa!  conditions. 


I,  ending     , 


§  133.  To  prove  that  tho  Earth's  Flora  and  Fannu, 
regarded  either  aa  wholes  or  in  their  Hcparato  species,  huTo 
progressed  in  dofinitencsa,  is  no  more  possible  than  it  was 
to  prove  that  they  have  progressed  in  heterogeneity :  lack 
of  facts  being  an  obstacle  to  the  one  conclusion  as  to  tho  other. 
If,  however,  wo  allow  ourselves  to  reason  from  the  hypothesis, 
now  daily  rendered  more  probable,  that  every  species  op  to 
tho  moat  complex,  has  arisen  oat  of  the  simplest  through 
tho  accumulation  of  modifications  npon  modifications^  i 
aa  every  individual  arises;  we  shall  seo  that  there  4 
have  been  a  progress  from  the  indeterminate  to  the  i 
minate,  both  in  the  particular  forms  and  in  the  gM 
forms. 

We  may  set  ont  with  the  significant  fact  that  the  i 
organisms  (which  are  analogous  in  structure  to  the  j 
of'all  higher  ones)  have  so  bttlo  deiinitenoss  of  ehi 
that  it  is  difficult,  if  not  imposaiblo,  to  decide  whether  ^ 
are  plants  or  animals.     Itospecting  sundry  of  them  thcisifl 
unsettled  disputes  between  zoologists  and  botanista } 
is  proposed  to  group  them  into  a  separate  kingdom,  fon 
a  common  basis  to  the  animal  and  vegetal  kingdoms. 
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Otex^  that  amoug  the  Protozoa^  extreme  indefinitenesd  of  shapo 
is  generaL  In  sundry  shell-less  Bhizopods  the  form  is  so 
irregular  as  to  admit  of  no  description;  and  it  is  neither 
alike  in  any  two  individuals  nor  in  the  same  individual  at 
successive  nK>ments.  By  aggregation  of  such  creatures^  are 
produced,  among  other  indefinite  bodies,  the  Sponges- 
bodies  that  are  indefinite  in  size,  in  contour,  in  internal 
arrangement.  As  further  showing  how  relatively  indeter- 
minate are  the  simplest  organisms,  it  may  be  mentioned 
that  their  structures  vary  greatly  with  surrounding  con- 
ditions :  so  much  so  that,  among  the  Protozoa  and  Pro- 
tophyta,  many  forms  whick  were  once  classed  as  distinct 
species,  and  even  as  distinct  genera,  are  found  to  be  merely 
varieties  of  one  species.  If  now  we  call  to  mind 

how  precise  in  their  attributes  are  the  highest  organisms- 
how  sharply  cut  their  outlines,  how  invariable  their  pro- 
portions, and  how  comparatively  constant  their  structures 
imder  changed  conditions;  we  cannot  deny  that  greater 
definiteness  is  one  of  their  characteristics.  'W^.jnu&t  admit 
that  if  tihey  have  been  evolved  out  of  lower  organisms,  an 
increase  of  definiteness  has  been  an  accompaniment  of  their 
evolution. 

'  That,  in  course  of  time,  species  have  become  more  sharply 
marked  off  from  other  species,  genera  from  genera,  and 
orders  from  orders,  is  a  conclusion  not  admitting  of  a  more 
positive  establishment  than  the  foregoing;  and  must, 
indeed,  stand  or  fisdl  with  it.  K,  however,  species  and 
genera  and  orders  have  arisen  by  '' natural  selection,^^  then, 
as  Mr.  Darwin  shows^  there  must  have  been  a  tendency  to 
divergence,  causing,  the  contrasts  between  groups  to 
become  greater.  Disappearance  of  intermediate  forms, 
less  fitted  for  special  spheres  of  existence  than  the  ex- 
treme forms  they  connected,  must  have  made  the 
differences  between  the  extreme  forms  decided;  and  so, 
from  indistinct  and  unstable  varieties,  must  slowly  have 
been  produced  distinct  and  stable  species — an  inference 
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whicli  is  in  harmony  witli  what  we  tnow  respoctirig  i 
cf  men  and  rart-a  of  domostio  animals. 


5  1*4,  Tho  sneccaaivo  phases  throngh  which  sot 
pass,  very  obTionsly  display  the  progress  frftm  inS 
iniiuito  arrangement  to  determinato  arrangement, 
dering  tribe  of  inivngrs,  being  fixed  neither  in  its  lo< 
nor  in  its  intemnl  distribution,  is  fur  lusa  definite  io  1 
relatire  positiona  of  its  parts  than  a  nation.  In  such  a  tribe 
the  social  relations  are  similarly  confused  and  unsettled. 
Political  authority  is  neither  ttcII  established  nor  precis*. 
Distincttona  of  rant  arc  neither  clearly  marked  nor  hn- 
passablo.  And  save  in  the  different  occnpations  of  men  and 
women,  there  aro  no  complete  industrial  di^nsions.  Only 
in  tribes  of  considerable  size,  which  have  enslaved  other 
tribes,  is  the  economical  differentiation  decided. 

Anyone  of  tlicsc  primitive  societies,  however,  that  evolves, 
beeomes  step  by  step  more  specific.  Increasing  in  size, 
conseqaently  ceasing  to  be  bo  nomadic,  and  restricted  in 
its  range  by  neighbouring  societies,  it  acquires,  after  pro- 
longed  border  warfare,  a  settled  territorial  boundary.  The 
distinction  between  the  royal  race  and  the  people,  eventoaUy 
amounts  in  tho  popular  apprehension  to  a  difference  of 
nature.  The  warrior-class  attains  a  perfect  separation  froin 
classes  devoted  to  the  cultivation  of  tho  soil,  or  other 
occupotions  regarded  as  servile.  And  there  arises  a 
priesthood  that  is  defined  in  its  rank,  its  functions,  its 
privileges.  Tliis  sharpness  of  definition,  growing 

both  greater  and  moro  variously  exemplified  as  societies 
advance  to  maturity,  is  extremest  in  those  Hint  have 
reached  their  full  development  or  are  declining.  Of 
ancient  Egypt  we  read  that  its  social  divisions  wore  precise 
and  its  cuatoms  rigid.  Recent  investigations  make  it  more 
than  ever  clear,  that  among  the  Assyrians  and  surroonding 
pooplea,  not  only  wcro  tho  laws  unalterable,  bnt  even  the 
minor  habits,  down  to  those  of  domestic  routine,  possessed 
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a  sacrednesB  which  insured  their  permanence.  In  India  at 
the  present  daj^  the  unchangeable  distinctions  of  caste^ 
not  less  than  the  constancy  in  modes  of  dress^  industrial 
processes^  and  religious  observances^  show  us  how  fixed  are 
the  arrangements  where  the  antiquity  is  great.  Nor  does 
China^  with  its  long-settled  political  organization^  its  elabo- 
rate and  precise  conventions^  and  its  unprogressive  lite- 
rature^ fail  to  exemplify  the  same  truth. 

The  successive  phases  of  our  own  and  adjacent  societies^ 
furnish  facts  somewhat  different  in  kind  but  similar  in  mean- 
ing.  OriginaUy,  monarchical  authority  was  more  baxonial, 
and  baronial  authority  more  monarchical,  than  afterwards. 
Between  modem  priits  and  the  priests  of  old  times,  who 
while  officially  teachers  of  religion  were  also  warriors, 
judges,  architects,  there  is  a  marked  difference  in  defi- 
niteness  of  function.  And  among  the  people  engaged  in 
productive  occupations,  the  like  contrasts  would  be  found 
to  hold:  the  industrial  class  has  become  more  distinct 
from  the  military;  and  its  various  divisions  from  one 
another.  A  history  of  our  constitution,  reminding 

us  how  the  powers  of  Ejng,  Lords,  and  Commons,  have 
been  gradually  settled,  would  clearly  exhibit  analogous 
changes.  Countless  facts  bearing  the  like  construction, 
would  meet  us  were  we  to  trace  the  development  of  legis- 
lation; in  the  successive  stages  of  which,  we  should  find 
statutes  gradually  rendered  more  specific  in  their  appli- 
cations to  particular  cases.  Even  now  we  see  that  each 
new  law,  beginning  as  a  vague  proposition,  is,  in  the  course 
of  enactment,  elaborated  into  specific  clauses ;  and  further 
that  only  after  its  interpretation  has  been  established  by 
judges'  decisions  in  courts  of  justice,  does  it  reach  its  final 
definiteness.  From  the  annals  of  minor  institu- 

tions like  evidence  may  be  gathered.  Beligious,  charitable, 
literary,  and  all  other  societies,  starting  with  ends  and 
methods  roughly  sketched  out  and  easily  modifiable,  show  us 
howj  by  the  accumulation  of  rules  and  precedents,  the  pur- 
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a  bccomo  more  distinct  and  tho  modes  of  action  mon? 
lioted;  until  at  lust  dccny  follows  n  &xitjr  wMch  iidiiutc 
ktiou  to  new  conditions.  Should  it  be  objected 
;  cirilizcd  natioiis  there  nro  cxnmplea  of  de- 
niteness,  (instAnco  tlio  breaking  down  of  limits 
&  Mtiks,)  U»e  reply  is,  that  such  apparent 
are  tlio  nccompanimenta  of  a  sociul  metamorplii 
change  from  tho  military  or  predatory  typo  of  social 
etnictnre,  to  tho  indostriol  or  mercantile  type,  durin|f  which 
Lho  old  lines  of  organization  are  disappeai'ing  and  the  new 
onos  becoming  more  marked. 

f/  135.  All  organized  results  of  eocial  action — oU-sn^f- 
«rganio  stractures,  pass  through  parallel  phases.  Being,  ai 
they  art!,  objective  products  of  subjectiro  prooeasBSf  _t^y 
must  display  corresponding  chaugea ;  and  that  tbey  do  this, 
the  cusea  of  Language,  of  Science,  of  Art,  clearfy  prove. 

Strikeout  troin  our  sentences  everything  bntnonn&and 
verbs,  and  thero  stands  disjtlaycd  tho  vngucucse  cbanc- 
tei-iziag  undeveloped  tongues.  When  wo  note  how  eodi 
inilcction  of  a  verb,  or  addition  by  which  the  case  of  a  natm 
is  markod,  serves  to  limit  the  conditions  of  action  or  of  ex- 
iBteQcOj  wo  seo  that  those  constituents  of  speech  enable  nen 
to  commnnicate  their  thoughts  more  precisely.  That  liiB 
application  of  an  adjective  to  a  noun  or  an  adverb  to  a  Tcrb, 
narrows  the  class  of  things  or  changes  indicated,  implies 
that  tho  additional  word  serves  to  make  tho  proposition 
more  distinct.     And  similai-ly  with  otber  parts  of  speech. 

Tho  like  effect  results  from  tho  multiplication  of  words  ol 
each  order.  ^Vhen  tho  names  for  objects,  and  acts,  aod 
qualities,  are  but  fow,  the  range  of  each  is  proportionnteljr 
wide,  and  its  meaning  tlierefore  unapccific.  The  eimiloa  aoS 
metaphors  so  much  used  by  aboriginal  races,  indirectly 
and  imperfectly  suggest  ideas,  which  they  cannot  express 
directly  and  perfectly  from  lack  of  words.  Or  to  take  a 
oaBO  from  ordinnry  life,  if  we  compare  tho  speech  of  the 
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peasant^  wHo^  out  of  his  limited  vocabulary^  con  describo 
the  contents  of  the  bottle  he  carries^  only  as  ''  doctor's- 
stuflf '^  which  he  has  got  for  his  "  sick "  wife,  with  the 
speech  of  the  physician,  who  tells  those  educated  like 
himself  the  particular  composition  of  the  medicine,  and  the 
particular  disorder  for  wjbich  he  has  prescribed  it ;  we  have 
vividly  brought  home  to  us,  the  precision  which  language 
gains  by  the  multiplication  of  terms. 

Again,  in  the  course  of  its  evolution,  each  tongue  acquires 
a  further  accuracy  through  processes  which  fix  the  meaning 
of  each  word.  InteUectual  intercourse  slowly  diminishes 
laxity  of  expression.  By  and  by  dictionariesTgive  defini- 
tions. And  eventually,  among  the  most  cultivated,  inde- 
finiteness  is  not  tolerated,  either  in  the  terms  used  or  in  their 
grammatical  combinations. 

Once  more,  languages  considered  as  wholes,  become 
gradually  more  sharply  marked  off  &om  one  another,  and 
firom  their  common  parent:  as  witness  in  early  times  the 
divergence  from  the  same  root  of  two  languages  so  unlike 
as  Greek  and  Latin,  and  in  later  times  the  development  of 
three  Latin  dialects  into  Italian,  French,  and  Spanish. 

§  136.  In  his  "  History  of  the  Inductive  Sciences,''  Dr. 
Whewell  says  that  the  Greeks  failed  in  physical  philosophy 
because  their  ''ideas  were  not  distinct,  and  appropriate  to 
the  £Ekcts.''  I  do  not  quote  this  remark  for  its  luminous- 
ness ;  since  it  would  be  equally  proper  to  ascribe  the 
indistinctness  and  inappropriateness  of  their  ideas  to  the 
imperfection  of  their  physical  philosophy ;  but  I  quote  it 
because  it  serves  as  good  evidence  of  the  indefiniteness  of 
primitive  science.  The  same  work  and  its  fellow  on  "  The 
Philosophy  of  the  Inductive  Sciences,''  supply  other  evi- 
dences equally  good,  because  equally  independent  of  any 
onch  hypothesis  as  is  here  to  be  established.  Respecting 
mathematics,  we  have  the  fact  that  geometrical  theorems 
grew  out  of  empirieal  methods ;  and  that  these  theorems^  at 
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Euclid 
tcr  peu^^ 

icli  W^^^ 


first  isolated,  did  not  acquire  tlio  clcamoss  which  cotnptfltJ 
dcmonstrfttion  givPs,  until  they  were  arranged  by  Euclid 
iato  a  eeriea  of  dependent  propositions.     At  a  Liter  ] 
the   same   gener.*vl   trath  was  exemplified  in  the  ] 
from  the   "method  of  exhaustions"  and   the  ' 
indiviBiblea "   to  the  "method  of*  limits;"  whicli 
central  idea  of  the  iniinitesimal  calcalua.  In  vtatf 

mechanics,  too,  may  be  traced  a  dim  perception  that  action 
and  re-action  are  equal  and  opposite;  though,  forages  after, 
this  truth  remained  unformulated.  And  Bimilnrly,  the 
properly  of  inertia,  though  not  distinctly  comprehended 
until  Kepler  lived,  was  vaguely  recognized  long  prcrioosly. 
"  The  conception  of  statical  force/'  "  waa  never  presented 
in  a  distinct  form  till  the  works  of  Archimedes  appeared ; " 
nnd  "tlio  conception  of  accelerating  force  was  confused,  in 
the  mind  of  Kepler  and  his  contemporaries,  and  did  not 
become  clear  enough  for  purposes  of  sound  scientific  reason- 
ing before  tho  Bueeoeding  century."  To  which  specific  asser- 
tions may  be  added  the  general  remark,  tlmt  ".terms  which 
origiualiy,  and  before  the  laws  of  motion  woreJblly.kniMSP, 
were  used  in  a  very  vaguo  ivnd  fluctuating  seuae,  werw 
afterwards  limited  and  rendered  precise."  When 

we  turn  from  abstract  scientific  conceptions  to  the  con- 
crete previsions  of  science,  of  which  astronomy  furnishes 
numerous  examples,  a  like  contrast  is  >'i3iblG.  The  times 
at  which  celestial  phenomena  will  occur,  have  been  predicted 
with  ever-increasing  accuracy.  Errors  once  amounting  to 
days  are  now  diminished  to  seconds.  Tho  correspondence 
between  the  real  and  supposed  forms  of  orbits,  has  been 
gradnally  rendered  more  precise.  Originally  thought  circular, 
then  epicyclical,  then  elliptical,  orbits  are  now  ascertained  to 
be  curves  which  always  deviate  from  perfect  ellipses,  nnd 
are  ever  undergoing  changes. 

But  tho  geuenil  advance  of  Science  in  definitencss,  is  best 
shown  by  the  contrast  between  its  qualitative  stage,  and'te, , 
quantitative  stage.     At  first  the  facts  ascertained  wore,'fl^H 
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ween  such  and  such  ptenoinena  goqiq  connexion  existed 
mt  tlo  appearances  a  and  6  always  occnired  together  or 
in  BaccesBion ;  but  it  was  known  neither  what  was  the 
nature  of  the  relation  between  a  and  h,  nor  how  much  of  a 
accompanied  so  much  of  h.  The  development  of  Science 
has  in  part  been  the  redaction  of  these  vague  connexions  to 
distinct  ones.  Most  relations  Lavo  been  chtsaed  as  me- 
chanical, chemical,  thermal,  electric,  magnetic,  &c, ;  and  we 
have  learnt  to  infer  the  amounts  of  the  antecedents  and  con- 
eeqaents  from  each  other  with  exactness.  Of 

iUaatrations,  somo  furnished  by  physics  have  been  given ; 
and  from  other  sciences  plenty  may  bo  added.     We  have 
positively  ascertained  tho  constituents  of  numerous  com  ■ 
pounds  which  our  ancestors  could  not  analyze,  and  of  a  far 
greater  number  which  they  never  oven  saw;  and  the  com- 
bining equivalents  of  these  elements  are  accurately  calcu- 
lated.    Physiology  shows  advance  from  qudlitative  to  quan- 
^B^tative  prevision  in  the  weighing  and  measnring  of  organic 
^Hroducts,   and  of  tho  materials  consumed;    as  well    as  in 
^^■easurement  of  functions  by  tho  spirometer  and  tho  sphyg- 
^^Bograph.     By  Pathology  it  is  displayed  in  the  UBe  of  tho 
^Htatietical  method  of  determining  the  sources  of  diseases, 
^B^^  ^^  effects  of  treatment.     lu  Botany  and  Zoology,  the 
numerical  comparisons  of  Floras  and  Faunas,  leading  to 
specific  conclusions  respecting  their  aonrcea  and  distribu- 
tions, illustrate  it.    And  in  Sociology,  questionable  as  are 
the  conclusions  usually  drawn  from  the  classified  sum-totals 
of    tho   census,    from    Bonrd-of-Trado   tables,    and    from 
criminal  returns,  it  must  bo  admitted  that  theso  imply  a 
progrosa    towards    more    accurate    conceptions    of    social 
phenomena. 

That  an  essential  characteristic  of  advancing  Science  is 

_crease   in  definiteacss,   appears  indeed  almost  a  tmism, 

Irhen  wo  remember   that    Science  may   bo    described  as 

ifinitfl  knowledge,  in  contradistinction  fo  that  indefinite 

wledge  possessed  by  tho  uncultured.      And  if,  na  we 


I 
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cannot  qnsstion.  Science  haa,  in  the  cotiree  of  itges, , 
BTolved  out  of  this  indefinite  knowledge  of  tlie  ancultii 
then,  the  gradual  acquirement  of   that  ^reat  de£u 
wliich  now  distinguishes  it,  must  have  bet^n  a  UadingJ 
in  its  evolatiou. 


^  1S7.  The  Arts,  industrial  aad  K^Uietic,  supply  1 
tioDs  perhaps  still  more  stTiking.  Flint  implementa  c 
kind  recently  found  iu  certain  of  the  later  geologic  i 
show  tho  extreme  want  of  preciaion  in  mea'a  first  1 
works.  Thongli  a  grettt  advance  on  these  is  seen  i 
tools  and  weapons  of  existing  savage  tribes,  yet  an  iw 
ness  in  fonna  and  iitlinga  distinguishes  such  took  anil 
weapons  from  those  of  civilized  races.  In  a  Emaller  d«gT««, 
the  prodactions  of  the  less-advanced  nations  are  charauter- 
ized  by  like  defects.  A  Chinese  junk,  with  all  its  n>n- 
toined  fumitore  and  appliancea,  nowhere  presents  a  line 
that  is  quite  straight,  a  uniform  curve,  or  a  true  &ov> 
face.  Kor  do  the  ut^nsiU  and  machines  of  our 

ancestors  fail  to  exhibit  a  similar  inferiority  to  our  own. 
An  antique  chair,  an  old  fireplace,  a  lock  of  the  last  century, 
or  almost  any  article  of  household  nso  that  has  been  pKv 
served  for  a  few  generations,  proves  by  contrast  tow  greatly 
the  industrial  products  of  our  time  excel  those  of  tbo  past  iu 
their  accuracy.  Since  planing  machines  have  been  invented, 
it  has  become  possible  to  produce  absolutely  straight  lines, 
and  aurfacea  so  truly  level  aa  to  be  air-tight  when  applied  tii 
each  other.  Wbile  in  the  dividing-engine  of  Troughton,  in 
tho  micrometer  of  Whitworth,  and  in  microscopes  that  show 
6fty  thousand  divisioDB  to  the  inch,  we  have  an  exactooss 
as  far  exceeding  that  reached  in  tho  works  of  our  great- 
grandfathers, as  theirs  exceeded  that  of  the  aboriginal 
celt-makers.  • 

In  the  J!i]ifi_Arts  there  has  been  a  parallel  progress. 
From  the  rudely-carved  and  painted  idols  of  savage 
through  the  early  sculptures  characterised  by  limbs  < 
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ont  mascalar  detail^  wooden-looking  drapery^  and  faces 
devoid  of  individuaUty^  np  to  the  later  statues  of  the  Greeks 
or  some  of  those  now  prodncedj  the  increased  accnracy  of 
representation  is  conspicnous.  Compare  the  mnral  paint« 
ings  of  the  Egyptians  with  the  paintings  of  medieval 
Europe^  or  these  with  modem  paintings^  and  the  more 
precise  rendering  of  the  appearances  of  objects  is  mani- 
fest. It  is  the  same  with  fiction  and  the  drama. 
In  the  marvellons  tales  current  among  Eastern  nations^  in 
the  romantio  legends  of  feudal  Europe^  as  well  as  in  the 
mystery-plays  and  those  immediately  succeeding  them^  we 
see  great  want  of  correspondence  to  the  realities  of  life ; 
alike  in  the  predominance  of  supernatural  eyents^  in  the 
extremely  improbable  coincidences^  and  in  the  vaguely- 
indicated  personages.  Along  with  social  advance^  there 
has  been  a  progressive  diminution  of  uinnaturalness — an 
approach  to  truth  of  representation.  And  now^  novels  and 
plays  are  applauded  in  proportion  to  the  fidelity  with  which 
they  exhibit  individual  characters ;  improbabilities^  like  the 
impossibilities  which  preceded  them^  are  disallowed;  and 
there  is  even  an  incipient  abandonment  of  those  elaborate 
plots  which  life  rarely  if  ever  furnishes. 

§  188.  It  would  be  easy  to  accumulate  evidences  of  other 
kinds.  The  pio^ess  from  myths  and  legends^  extreme 
in  their  misrepresentations,  to  a~histbry  that  has  slowly 
become,  and  is  still  becoming,  more  accurate;  the  esta- 
blishment of  settled  systematic  methods  of  doing  things, 
instead  of  the  indeterminate  ways  at  first  pursued — ^these 
might  be  enlarged  upon  in  further  exemplification  of  the 
general  law.  But  the  basis  of  induction  is  already  wide 
enough.  Proof  that  all  Evolution  is  from  the  indefinite  to 
the  definite,  we  find  to  be  not  less  abundant  than  proof 
that  all  Evolution  is  from  the  homogeneous  to  the  hete- 
rogeneous. 
^IFsEouid,  however,  be  added  that  this  advance  in  definite- 
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nes8  is  not  a  piimaiy  but  a  secondaxy  phenomeianit— ii  a 
resrdt  incidental  on  other  changee.  The  traHAnBaiio^of 
a  whole  that  was  originally  diffused  and  imifiirai  into  •  oooa* 
centrated  combination  of  multifonn  purts^  itnpliea  progrsai 
sive  separation  both  of  the  whole  firom  its  enrirnininftnt  mai 
of  the  parts  from  one  another.  While  tliisis  going  on  tiben 
must  be  indistinctness.  Only  as  the  whole  gains  deaaHjf 
does  it  become  sharply  marked  off  from  the  space  or  matta 
lying  outside  of  it;  and  only  as  each  separated  divisioo 
draws  into  its  mass  those  peripheral  portions  which  ate  at 
first  imperfectly  disunited  from  the  peripheral  portions  of 
neighbouring  divisions,  can  it  acquire  anything  like  a  preciss 
outline.  ^Hi^ji  ja  *gM>y^  fliA  iTi<*rftimiwy  ^A^^i^eM  if  a  copeo> 
mitant  of  the  increasing  consolidation^  general  and  local. 
WMlo  the  secondary  re-distributions  are  over  adding  to  the 
heterogeneity,  the  primary  re-distribution,  while  augmenting 
the  integration,  is  incidentally  giving  distinctness  to  the  in- 
creasingly-unlike  parts  as  well  as  to  the  aggregate  of  them. 
But  though  this  universal  trait  of  Evolution  is  a  necessary 
accompaniment  of  the  traits  set  forth  in  preceding  chapters, 
it  is  not  expressed  in  tho  words  used  to  describe  them.  It 
is  therefore  needful  further  to  modify  our  formula.  The 
y  more  specific  idea  of  Evolution  now  reached  is — a  change 
]from  an  indefinite,  incoherent  homogeneity,  to  a  definite 
^Coherent  heterogeneity,  accompanying  the  dissipation  of 
'  motion  and  integration  of  matter. 


CHAPTER  XVII. 

THE  LAW  OF  EVOLUTION  CONCLUDED. 

5  139.  Tho  conception  of  Evolution  elaborated  in  the 
foregoing  chapters,  is  still  incomplete.  True  though  it  is 
it  is  not  tho  whole  truth.  Jim  trAnsformations  which  all 
things  undergo  during  the  ascending  phases  of  their  exist- 
ence^ we  TiftvAj;oTififtF'r^'^^^  -n^^an  ITiItoq  "fl>ponf.q  J  and  by 
unitmg^  these  three  aspects  as  simultaneously  presented,  we 
have  formed  an  approximate  idea  of  the  transformations. 
But  there  are  concomitant  changes  about  which  nothing  has 
yet  been  said;  and  which,  though  less  conspicuous,  are  no 
less  essential. 

For  t^Ti?  farwp  linvf^  nttfinrlprl  vnly  ^^  ^^^^  ^  ^I'grfr'rhut.iQn, 
of  Matter^ ^glftcti Tig  the,  c^comjanying  re-distribuJaQBuaf 
Motion.  Distinct  or  tacit  referenco  has,  indeed,  repeatedly 
been  made  to  the  dissipation  of  Motion,  that  goes  on  along 
with  the  concentration  of  Matter ;  and  were  all  Evolution 
absolutely  simple,  the  total  fact  would  be  contained  in  tho 
proposition  that  as  Motion  dissipates  Matter  concentrates. 
But  while  we  have  recognized  the  ultimate  re-distribu- 
tion of  tho  Motion,  we  have  passed  over  its  proximate  re-dis- 
tribution. Though  something  has  &om  time  to  time  been, 
said  about  the  escaping  motion,  nothing  has  been  said 
about  the  motion  that  does  not  escape.  In  proportion  as 
Evolution  becomes  compound — ^in  proportion  as  an  aggre- 
gate retains,  for  a  considerable  time,  such  a  quantity  of 
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hat  tfaeal^^^ 
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motion  as  permita  secondary  re-distributions  of  its  com. 
ponont  matter,  thcro  neceasurily  ariso  secondary  rc-distri- 
bntions  of  its  retained,  motion.  As  fast  as  the  jttrta 
are  tmnsformod,  there  goes  on  a  transformation  of  ihe 
sonsiblo  or  insensible  motion  possessed  by  the  parts.  The 
parts  cannot  become  progressively  integrated,  cither  iadivi- 
du&Uy  or  oa  a  combination,  -nitliont  their  motions,  indiTi- 
dnal  or  combined,  becoming  more  integrated.  There  cannot 
arise  among  tlio  parts  hotcrogenoitiea  of  size,  of  form,  of 
quality,  witbont  there  also  arising  heterogeneities  itt  the 
amounts  and  dirocttons  of  their  motions,  or  the  motions  of 
their  molecnles.  And  increasing  definiteness  of  the  parts 
implies  increasing  dofimtencss  of  their  motions.  la  short, 
tho  rhythmical  actions  going  on  in  each  aggr^ste,  i 
differcntiato  and  integrate  at  the  Bamo  timo  that  I 
ture  docs  so, 

The  general  theory  of  tbis  re-disLcibutiatLof  j 
motion,  must  hero  bo  briefly  stated.  Properly  to  snpplei 
our  conception  of  Evolution  nndcr  its  material  aspect  by  a 
conception  of  Evolntion  under  its  dynamical  aspect,  we  have 
to  recognize  the  source  of  the  integrated  motions  that  arise, 
and  to  aeo  how  their  increased  multiformity  and  definiteness 
are  necessitated.  If   Evolution  ia  a   passage  of 

matter  from  a  diffused  to  an  aggregated  siat^ — if  whilad 
dispersed  units  are  losing  part  of  the  insensible 
which  kept  them  dispersed,  there  arise  among  cohj 
maaaes  of  thom,  any  sensible  motiona  ivtth  respect  to  i 
another;  then  this  sensible  motion  must  previously  ] 
Gjtisted  in  the  form  of  insensible  moliou  among  the  u 
IC  concrete  matter  arises  by  the  aggregation  of  difihS 
matter,  then  concrete  motion  arises  by  tho  aggregafron~Br 
diffused  motion.  That  which  comes  into  existence  aa  tho 
movement  of  masses,  implies  tlie  cessation  of  an  tqitivalont 
molecular  movement,  '\^Tiilo  wo  must  leave  in  tlie  shape  at 
hypothesis  the  belief  that  the  celestial  motions  have  t 
crifrinnted..  wi?  may  see,  as  a  matter  of  fact,  that  this  is  f 
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genesis  of  all  sensible  motions  on  the  Earth's  sarface.  As 
before  shown  (§69)^  the  denndation  of  lands  and  deposit 
of  new  strata,  are  effected  by  water  in  the  course  of  its  de- 
scent to  the  sea,  or  during  the  arrest  of  those  undulations 
produced  on  it  by  winds ;  and,  as  before  shown,  the  eleva- 
tion of  water  to  the  height  whence  it  fell,  is  due  to  solar 
heat,  as  is  also  the  genesis  of  those  aerial  currents  which 
drift  it  about  when  evaporated  and  agitate  its  surface  when 
condensed.  That  is  to  say,  the  molecular  motion  of  the 
etherial  medium  is  transformed  into  the  motion  of  gases, 
thence  into  the  motion  of  liquids,  and  thence  into  the  mo- 
tion of  solids — stages  in  each  of  which  a  certain  amount 
of  molecular  motion  is  lost  and  an  equivalent  motion  of 
masses  gained.  It  is  the  same  with  organic  movements. 
Certom  rays  issuing  from  the  Smi,  enable  the  plant  to 
reduce  special  elements  existing  in  gaseous  combination 
around  it,  to  a  solid  form-tenable  the  plant,  that  is,  to 
grow  and  carry  on  its  functional  changes.  And  since 
growth,  equally  with  circulation  of  sap,  is  a  mode  of  sen- 
sible motion,  while  those  rays  which  have  been  expended 
in  generating  it  consist  of  insensible  motions,  we  have 
here,  too,  a  transformation  of  the  kind  alleged.  Animals, 
derived  as  their  forces  are,  directly  or  indirectly,  from 
plants,  carry  this  transformation  a  step  further.  The 
antoiaatio  movements,  of  ^the .  viscera^ .  together  with  the 
voluntary  movements  of  the  limbs  and  body  at  large^  arisa 
at  the  expense  of  certain  molecular  movements  through- 
out the  nervous  and  muscular  tissues ;  and  these  originally 
arose  at  the  expense  of  certain  other  molecular  move- 
ments propagated  by  the  Sun  to  the_  Earth ;  so  that  both 
the  structural  and  functional  motions  which  organic  Evo- 
lution displays,  are  motions  of  aggregates  generated  by 
the  arrested  motions  of  units.  Even  with  the  aggregates  of 
these  aggregates  the  same  rule  holds.  For  ^oongaooociated 
men,  the  progress  is  ever  towards  a  merging  of  individual 
adUohs  in  the  actioniei  of  corporate  bodies.    While,  then. 
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dttritig  Evolution,  the  escaping  motion  becomes,  hj  p 
tmlly  wiilvning  dispersion,  moro  disintcgratod,  tfao  i 
tbnt  1:1  for  a  tiino  retained,  Iwcomca  mum  integrated}  I 
80,  considered  dynamically,  Evolution  is  a  docrooso  in,  tbo 
rclatiTO  movtimimbs  of  parts  nnd  iiu  increase  in  tbe  reUtiT* 
moirotnvnti*  of  wboloa — osing  tUo  words  parts  nud  wholet 
in  their  mo^t  gonnnl  bcqsoh.  Tbo  advaacu  is  rrom  Uic 
motions  of  simple  moloculos  to  tha  nvotions  of  corapooa^ 
molecnios;  from  molecular  motions  to  the  motions  of  d 
nnd  from  the  motions  of  smidler  mo^QS  to  tiio  moticM 
larger  masses.  Tlio  accompanying  change  tm 

greater  multiformity  among  tho  rotainod  motions,  i 
place  nndop  the  form  of  an  increased  variety  of  rh] 
We  have  already  seen  that  all  motion  is  rhytluaical^jj 
the  infinitcFiimal  vibrations  of  infiniteBimal  moIocoJ 
to  thoso  vast  oscillations  botvrecn  perihelion  and  apl 
performed  by  vast  celestial  bodies.  Aiiil  as  the  ( 
between  those  cxtremo  cases  suggests,  a  multipUu»t4a^^ 
rhythms  must  accompany  a  multiplication  in  the  dcijrees 
and  modes  of  aggregation,  and  in  tho  relations  of  tlit!  aggre- 
gated  masses  to  incident  forces.  The  degree  or  mode  of 
aggregation  will  not,  indeed,  affect  tho  rate  or  extent  of 
rhythm  where  tho  incident  force  increases  as  tho  aggreg^ta 
increases,  which  is  the  case  with  gravitation :  hero  the  only 
cause  of  variation  in  rhythm,  b  difference  of  relation  to  the 
incident  forces;  as  we  see  in  a  pendulum,  which,  tliongh 
nnafiected  in  its  movements  by  a  change  in  the  weight  oi 
the  bob,  alters  its  rate  of  oscdlation  when  taken  to  the 
equator.  But  in  all  cases  where  tho  incident  forces  do  not 
vary  as  tho  masses,  every  now  order  of  aggregation  initiates 
a  new  order  of  rhythm :  witness  tho  conclusion  drawn  from 
the  recent  researches  into  radiant  heat  and  light,  that  tho 
molecules  of  different  gases  have  different  imtcs  of  undulation. 
So  that  increased  multiformity  in  tho  arrangement  of 
matter,  necessarily  generates  increased  multiformitj 
rhythm;  both  through  increased  variety  in  tho  siiseaJ 
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forms  of  aggregates,  and  through  increased  variety  in  their 
relations  to  the  forces  which  move  them.  That 

these  motions  as  they  become  more  integrated  and  more 
heterogeneons,  most  become  more  definite,  is  a  proposition 
that  need  not  detain  us.  In  proportion  as  any  part  of  an 
evolving  whole  segregates  and  consolidates,  and  in  so  doing 
loses  the  relative  mobility  of  its  components,  its  aggregate 
motion  must  obviously  acquire  distinctness. 

Here,  then,  to  complete  our  conception  of  Evolution,  we 
have  to  contemplate  throughout  the  Cosmos,  these  metamor- 
morphoses  of  retained  motion  that  accompany  the  metamor- 
phoses of  component  matter.  We  may  do  this  with  compa- 
rative brevity  :  the  reader  having  now  become  so  for  familiar 
with  the  mode  of  looking  at  the  facts,  that  less  illustration 
will  suffice.  To  save  space,  it  will  be  convenient  to  deal 
with  the  several  aspects  of  the  metamorphoses  at  the 
same  time. 

§  140.  Dispersed  matter  moving,  as  we  see  it  in  a  spiral 
nebula,  towards  the  common  centre  of  gravity,  from  all 
points  at  all  distances  with  all  degrees  of  indirectness,  musi 
carry  into  the  nebulous  mass  eventually  formed,  innumerable 
momenta  contrasted  in  their  amounts  and  directions.  As 
the  integration  progpresses,  such  parts  of  these  momenta  as 
conflict  are  mutually  neutralized,  and  dissipated  as  heat.  The 
out-standing  rotatory  motion,  at  first  having  unlike  angular 
velocities  at  the  periphery  and  at  various  distances  from  the 
centre,  has  its  diflTerences  of  angular  velocity  gradually  re- 
duced ;  advancing  towards  a  final  state,  now  nearly  reached 
by  the  Sun,  in  which  the  angular  velocity  of  the  whole  mass 
is  the  same — ^in  which  the  motion  is  integrated.  So, 

too,  with  each  planet  and  satellite.  Progress  from  the 
motion  of  a  nebulous  ring,  incoherent  and  admitting  of  much 
i*elative  motion  within  its  mass,  to  the  motion  of  a  dense 
Rphcroid,  is  progress  to  a  motion  that  is  completely  inte- 
jrratod.     The  rotation,  and  the  translation  through  space. 
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BOi-erally  become  otjo  and  indiviaibte. 

iheie  goes  on  that  further  iatrgmtion  by  whieh  1 

of  D.11  the  parts  of  Ihe  Solar  System  are  rendered  i 

dcpondont.     Locally  in  oach  plani>b  and  it«  s&teUite«,  uid 

generally  in  tho  Sun  and  tbo  planets,  we  have  &  Bjsteoi  of 

simple  nnd  compound  rhytluDB,  with  periodic  and  seenlar 

variations,  forming  together  an  integrated  set  of  moremeiiU. 

The  matter  which,  in  its  original  difl\isod  stato, 
motions  that  were  confaaed,  indetenninat<>,  or 
eharply- marked  distinctions,  ha.71,  daring  tlie  evolntt 
the  Solar  Systcni,  acquired dcliuitelybetcrogeQCMiuBrnoi 
The  periods  of  revolution  of  all  the  planets  and  satt^ 
nro  nnliko;  as  are  also  thtir  limes  of  rotation.  Oat  of 
tliese  deBnitcly  heterogeneous  motions  of  a  simple  Icind, 
arise  others  that  are  complex,  but  Btill  definite; — aa  those 
produced  by  tho  revolutions  of  Eatellites  compounded  with 
tho' revolutions  of  their  primaries ;  aa  those  of  which  pre- 
cession is  the  result;  and  as  those  which  ore  known  as 
portnrbations.  Each  additional  complexity  of  stmctnre  has 
caused  additional  complexity  of  movements ;  but  still,  a  de> 
finite  complexity,  as  is  shown  by  having  calenlabls  r 

^  141.  Wliilo  the  Ririh'a  surface  was  molten,  the  c 
in  tho  voluminous  atmosphoro    surrounding  it,   ' 
nscending  heated   gases   and   of   descending    precipifl 
liquids,  must  have  been  local,  numerous,  indefinite,  andf 
little  distingmsbed  from  one  another.     But  as  &at  f 
!!urfaco  cooled,  and  solar  radiation  bfgnn  to  cause  t 

oiable   difierences  of  temperature  between    the  equal  

and  polar  regions,  a  decided  atmospheric  circulation  frata 
polos  to  equator  and  from  equator  to  polos,"  imusX  have  bXavtv 
establi^ed  itself :   the  vast  moving  masses  of  air  beconuSgj 
at   last,  trade-winda   and  other   such  permanent  1 
currentB.  These  integrated  motions,  once  il 

paratively  liomogoneoue,  were  rendered  heterogeneod 
great  islands  and  continents  ni-ose,  to  complicate  tlw 
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periodic  winds,  caused  by  tho  varied  heating  *of  wide  tracts 
of  land  at  different  seasons.  Rhythmical  motions  of  a  con- 
stant and  simple  kind,  were,  by  increasing  multiformity  of 
the  Earth's  surface,  differentiated  into  an  involved  com* 
bination  of  constant  and  recurrent  rhythmical  motions, 
joined  with  smaller  motions  that  are  irregular. 

Parallel  changes  must  have  taken  place  in  the  motions  of 
water.  On  a  thin  crust,  admitting  of  but  small  elevations 
and  depressions,  and  therefore  of  but  small  lakes  and  seas, 
none  beyond  small  local  circulations  were  possible.  But 
along  with  tho  formation  of  continents  and  oceans,  came  the 
vast  movements  of  water  from  warm  latitudes  to  cold  and 
from  oold  to  warm — ^movements  increasing  in  amount,  in 
definiteiiess,  and  in  variety  of  distribution,  as  the  fea- 
tures of  the  Earth's  surface  became  larger  and  more  con- 
trasted. The  like  holds  with  drainage  waters.  The 
tricklings  of  insignificant  streams  over  narrow  pieces  of  land, 
were  once  the  only  motions  of  such  waters;  but  as  fast  as  wide 
areas  came  into-existence,  the  motions  of  many  tributaries 
became  massed  into  the  motions  of  great  rivers;  and  instead 
of  motions  very  much  alike,  there  arose  motions  consider- 
ably varied. 

Nor  can  we  well  doubt  that  the  movements  in  the 
Earth's  crust  itself,  have  presented  an  analogous  progress. 
Small,  numerous,  local,  and  very  much  like  one  another, 
while  the  crust  was  thin,  the  elevations  and  subsidences 
must,  as  the  crust  thickened,  have  extended  over  larger 
r.reas,  must  havo  continued  for  longer  eras  in  tho  same 
directions,  and  must  have  been  made  more  unlilg3  in  diffe* 
rent  regions  by  local  differences  of  structure  in  tho  crust. 

§  142.  In  organisms  the  advance  towards  a  more  into- 
grate^heterogeneous,  and  definite  distribution  of  the  re- 
tained motion,  which  accompanies  the  advance  towards  a 
more  integrated,  heterogeneous,  and  definite  distribution  .of 
Uie  component  matter,  is  mainly  what  we  understand  aa  the 
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doTolopmeirt  'of  fUfictlons.     All  activo  fonctiooa  bro 
ecnsibla   movcnicaU,    as    those    produced    bj   cool 
organs;  or  such,  inacnsiblo  nKn-emeiits  as  tliose  pro] 
throagli  tho  nerves;  or  such  insensible  movemcuts  oa  tboM 
by  wliich,  in  eecri-'ting  organs,  molecular  rc-arraDgcmesls 
are  effected,  and  now  combinations  of  mottle 
And  ivliat  wo  liavo  liero  tg  observe  is,  tbat  during  ei 
functions,    like   Blructurcs,  become   moro  coosolidal 
diTidnally,  as  well  aa  moro  combined  with  one 
tbe  Bame  time  that  the/  become  more  multiform  sad  taai 
distinct. 

The  nutvitivo  juices  in  animals  of  low  tj-pes,  move 
and  tliithcr  througb  tlio  tissues  quite  irregularljr,  asi 
strains  and  pressures  determine:  in  tbo  absence  of 
tinguisbablo  blood  and  a  developed  vaecnlar  systesij 
is  no  deSnite  circulation.  But  along  witii  tlio  structural 
ovolution  which  establishes  a  finished  appant^  for  dis- 
tribnting  blood,  there  goes  on  tho  functional  evolution 
which  establishes  largo  Eind  rapid  movements  of  blood, 
definite  in  their  courses  and  definitely  distinguished  as 
efferent  and  afferent,  and  that  are  heterogeneous  not  UMlfe 
in  their  directions  but  in  their  characters — being  IiHl|^^| 
vided  into  gushes  and  thero  continnons.  ^^M 

Instance,  again,  the  way  in  which,  accompauyinfl^^l 
structural  difiercntiations  and  iutegrations  of  the  ali^^H 
nry  canal,  'there  arise  differentiiitions  and  inlegrt^^M 
both  of  its  mechanical  movements  and  its  actions  of  &^^| 
mechanical  kind.  Along  an  alimentary  canal  of  a  INno^^l 
typo,  there  pass,  almost  uniformly  from  end  toenditra^^H 
constriction.  But  in  a  well-organized  alimentary  Ai^| 
tho  waves  of  constriction  ai-o  widely  unlike  at  di£Ebd^| 
ports,  tn  their  kinds,  strengths,  and  rapidities.  In  the  mii^H 
they  become  movement  of  prchon^iun  and  mastica^^^l 
now  occurring  in  quick  succession  and  uow  ceasigy^H 
hours.  In  Iho  onsoplingus  theso  contractions,  propulsil^H 
tlicii-  ■■"'  ■■.  v.lling  with  considerable  ftpccdf  ^H 
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place  at  intervals  daring  eatings  and  tlicn  do  not  take 
place  till  the  next  meal.  In  the  stbmaCh  another  modi- 
fication of  this  originally  uniform  action  occurs:  the 
moscalar  constrictions  are  powerful,  and  continue  during 
the  long  periods  that  the  stomach  contains  food.  Through- 
out the  upper  intestines,  again,  a  further  difference  shows 
itself — ^the  waves  travel  along  without  cessation  but  are 
relatively  moderate.  Finally,  in  the  rectum  this  rhythm 
departs  in  another  way  from  the  common  type :  qui- 
escence lasting  for  many  hours,  is  followed  by  a  series 
of  strong  contractions.  Meanwhile,  the  essential  actions 
which  these  movements  aid,  have  been  growing  more 
definitely  heterogeneous.  Secretion  and  absorption  are 
no  longer  carried  on  in  much  the  same  way  froTCL  end  to 
end  of  the  tube;  but  the  general  function  divides  into 
various  subordinate  functions.  The  solvents  and  ferments 
famished  by  the  coats  of  the  canal  and  the  appended  glands, 
become  widely  unlike  at  upper,  middle,  and  lower  parts  of 
the  canal ;  implying  different  kinds  of  molecular  changes. 
Here  the  process  is  mainly  secretory,  there  it  is  mainly 
absorbent,  while  in  other  places,  as  in  the  oesophagus, 
neither  secretion  nor  absorption  takes  place  to  any  ap- 
preciable extent.  While  these  and  other  internal 
motionSj  sensible  and  insensible,  are  being  rendered  more 
various,  and  severally  moro  consolidated  and  distinct,  there 
is  advancing  the  integration  by  which  they  are  united  into 
local  groups  of  motions  and  a  combined  system  of  motions. 
While  the  fonction  of  alimentation  sub-divides,  its  sub- 
divisions become  co-ordinated,  so  that  muscular  and  secretory 
actions  go  on  in  concert,  and  so  that  excitement  of  one  part 
of  the  canal  sets  up  excitement  of  the  rest.  Moreover,  the 
whole  alimentary  function,  while  it  supplies  matter  for  the 
circulatory  and  respiratory  functions,  becomes  so  integrated. 
with  them  that  it  cannot  for  a  moment  go  on  without  them. 
And^  OS  evolution  advances,  all  three  of  these  fundamental 

taoctioiiB  fall  into  greater  subordination  to  the  nervous 
18 
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fitnotioiw — append  moi-o  and  more  on  the  dne  BmOTtDt  cf 

"Wlien  Ho  trace  up  the  fViactiona  of  estornal  organa  the 
■ante  troth  discloses  itself.  MicroE'^opic  creetnres  are  mored 
throuffK  the  water  by  oscillations  of  the  cilia  covering  their 
rar&on  ;  Wid  variona  larger  forms,  as  the  Titrheltaria,  pK>. 
greu  b;*  eOiary  action  over  solid  surfaces.  These  motioca 
of  oUis  Bie,  in  tho  first  place,  severally  very  minnte ;  in  tbe 
second  plsoo  they  are  homogeneous ;  and  in  the  third  plare 
there  is  but  littlo  definitoncas  in  thom  individnally,  or  in 
their  joint  product,  which  ia  mostly  a  mere  random  change 
of  plaoe  not  directed  to  any  selected  point.  Contrasting 
this  ta^BTj  notion  with  tho  action  of  developed  locomotire 
organs  of  whatever  tind,  wo  see  that  instead  of  innnmerablD 
Bmall  or  nnintegrated  movements  there  are  a  tmr  eompom- 
tively  largo  or  integrated  movementa ;  that  aotionB  bH  alike 
are  replaced  by  actions  partially  nnlike ;  and  that  inatead  of 
bebg  very  feebly  or  almost  accidentally  co-ordinated^  thmr 
co-ordination  is  anch  as  to  render  the  motions  of  Usa  hoAj 
03  a  Ttrhole,  preciae.  A  pundlel  contrast,  leas  ex- 

treme but  flufficiently  decided,  is  aeen  -when  we  pass  &om 
the  lower  types  of  creatnrea  with  limbs  to  the  high^  tfP^s 
of  creatores  with  limbs.  The  legs  of  a  Centipede  have 
motions  that  are  nnmerons,  small,  and  homogeneona ;  and 
are  so  little  integrated  that  when  the  creatnre  is  divided 
and  snb-divided,  tho  legs  belonging  to  each  part  propel 
that  part  independently.  Bnt  in  one  of  tho  higher  AiMt- 
U)aa,  as'  a  Crab,  the  relatively  few  limbs  have  motioni 
that  are  comparatively  large  in  their  amounts,  that  are 
considerably  nnlike  one  another,  and  that  are  intcpgrated 
into  componad  motions  of  tolerable  definitoncss. 

{  143.  The  last  illnatrations  are  introductory  to  illnslr»> 
tions  of  tho  kind  we  class  as  psychical.  They  are  the  physio- 
logical aspects  of  the  simpler  among  those  functions  which, 
nnder  a  more  special  and  complex  aspect,  we  distingnish  BS 
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paycliological.  The  phenomena  subjectively  known  as 
changes  in  consciousness,  are  objectively  known  as  nervous 
^cilattens  andTdiscliiSrges,  which  science  now  interprets  into 
modes  of  motion,  Hence^  in  following  up  organic  evolution, 
the  advance  of  retained  motion  in  integration,  in  hetero- 
geneity, and  in  definiteness,  may  be  expected  to  show  itself 
alike  in  the  visible  nervo-muscular  actions  and  in  the  cor- 
relative mental  changes.  We  may  conveniently  look  at  the 
facts  as  exhibited  during  individual  evolution,  before  looking 
at  them  as  exhibited  in  general  evolution. 

The  progress  of  a  child  in  speech,  very  completely  ex- 
hibits the  transformation.  Infantine  noises  are  comparatively 
homogeneous;  alike  as  being  severally  long-drawn  and 
nearly  uniform  &om  end  to  end,  and  as  being  constantly 
repeated  with  but  little  variation  of  quality  between  narrow 
limits*  They  are  quite  un-coordinated — there  is  no  integra- 
tion of  ihem  into  compound  sounds.  They  are  inarticulate, 
or  without  those  definite  beginnings  and  endings  character- 
izing the  sounds  we  call  words.  Progress  shows  itself  first 
in  the  multiplication  of  the  inarticulate  sounds :  the  extreme 
vowels  are  added  to  the  medium  vowels,  and  the  compound 
to  the  simple.  Presently  the  movements  which  form*  the 
simpler  consonants  are  achieved,  and  some  of  the  sounds 
become  sharply  cut;  but  this  definiteness  is  partial, for  only 
initial  consonants  being  used,  the  sounds  end  vaguely. 
While  an  approach  to  distinctness  thus  results,  there  also 
results,  by  combination  of  difierent  consonants  with  the 
same  vowels,  an  increase  of  heterogeneity ;  and  ^ng  with 
the  complete  distinctness  which  terminal  consoffnts  give, 
arises  a  further  great  addition  to  the  number  of  u^^ike 
sounds  produced.  The  more  difficult  consonants  ai]|pthe 
compound  consonants,  imperfectly  articulated  at  fiat,  are 
by  and  by  articulated  with  precision ;  and  there  comes  yet 
another  multitude  of  difieirent  and  definite  words — ^words 
that  imply  many  kinds  of  vocal  movements,  severally  per- 
formed  with  exactness,  as  well  as  perfectly  integrated  into 
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complex  gronpa.    The  Bnbseqaent  adfinee  to  ^a^OKlUm 
and  polysyllablea,  and  to  iuTolred  coinbTiMHiwg  of  i      ~ 

ahoy  the  atill  higher  degree  of  integtaiion  Mid  h 
erentnall;' readied  by  these  oi^aaio  B 
acta  of  consoioofloeBB  correlated  fiVik  thMe  i 
cnlar  acta,  of  coarse  go  throngh  parallel  ph—oa;- 
advance  from  childhood  to  maturity  yields  daily  pnaf  Art 
the  cbanges  which,  on  their  physical  side  are  i 
cesses,  and  on  their  mental  aide  an  proeessos  of  t 
become  more  varions,  more  dflfined,  more  oohareofe.  At 
first  the  intellectual  functions  are  veiy  mnoih  aliks  u 
recognitions  and  classifications  of  adinple  i 
go  on;  bat  in  conrse  of  time  these  ftmotioaiB  I 
form.  Beasoning  grtywa  distingniahabloj  and  eventnally  we 
liavo  conscious  induction  and  deduction;  deliberate  recollec- 
tion and  delTberate  imagination  aro  added  to  simple  on- 
guided  association  of  ideas;  more  special  modes  of  mental 
action,  as  those  which  roeolt  in  mathomatica,  mnsio,  poetry, 
ariso }  and  within  each  of  these  diriaions  the  mental  pro- 
ceseea  are  ever  being  further  difibrentiated.  In  definitenMs 
it  ia  the  some.  The  infant  makos  its  observations  so  ina<v 
curately  that  it  fails  to  distinguish  individuals.  The  child 
errs  continually  in  its  spelling,  its  grammar,  its  arithmetic 
The  youth  forms  incorrect  judgments  on  the  affiurs  of  life. 
.Only  with  maturity  comes  that  precise  coordination  in  the 
nervous  processes  that  is  implied  by  a  good  adjaatment  of 
thoughts  to  things.  Lastly,  with  the  integration  by  which 
simple  4^tal  acta  are<combined  into  complex  mentel  acts, 
it  is  so  Aewiae.  In  the  nnrsery  yon  cannot  obtain  ctm- 
tiquous  attention — there  ia  inability  to  form  a  coherent 
senl^of  impressions;  and  there  is  a  parallel  inabilifrf  to 
nnitiNKany  co-existent  impreasiona,  even  of  the  same  order ; 
witness  the  way  in  which  a  child's  remarks  on  a  piotare, 
ahow  that  it  attends  only  to  the  individual  objects  reix«- 
aented,  and  never  to  the  picture  as  a  whole.  But  ynOi 
advaHcinBt  yeara  it  becomes  possible  to  understand  an  io* 
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volved  sentence,  to  follow  long  trains  of  reasoning,  to  hold 
ia  one  mental*  grasp  nnmeK)U3  concurrent  circumstances. 
The  like  progressive  integration  takes  place  among  the 
mental  changes  we  distinguish  as  feelings ;  which  in  a  child 
act  singlj,  producing  impulsiveness,  but  in  an  adult  aot 
more  in  concert,  producing  a  comparatively  balanced  conduct. 

^fl;f>r  f.hftgft  iHnaJyatinTia  anppliftd  by  indiyiflni^l  evolntiOTij 

we  may  deal  briefly  with  those  supplied  by  general  evolu- 
tiottj,  which  are  analogous  to. them.  A  creature  of  very  low 
inteUigence,  when  aware  of  some  large  object  in  motion 
near  it,  makes  a  opasmodic  movement,  causing,  it  may 
be,  a  leap  or  a  dart«^  The  perceptions  implied  are  re- 
latively simple,  homogeneous,  and  indefinite :  the  moving 
objects  are  not  distinguished  in  their  kinds  as  injurious  or 
otherwise,  as  advancing  or  receding.  The  actions  of  escape 
are  sinularly  all  of  one  kind,  have  no  adjustments  of  direc- 
tion, arid  iriay  bring  the  creature  nearer  the  source  of  peril 
instead  of  further  off.  A  stage  higher,  when  the  dart  or  the 
leap  is  away^  from  danger,  we  see  the  nervous  changes  so 
&!C  specialized  that  there  results  distinction  of  direction; 
indicating  a  greater  variety  among  them,  a  greater  co-ordi- 
nation or  integration  of  them  in  each  process,  and  a  greater 
definitenoss.  In  still  higher  animals  that  discriounate  .be- 
tween enemies  and  not-enemies,  as  a  bird  that  flies  &om  a 
man  but  not  from  a  cow,  the  acts  of  perception  have 
severally  become  imited  into  more  complex  wholes,  since 
cog^tion  of  certain  differential  attributes  is  implied ;  they 
have  become  more  multiform,  since  each  additional  com- 
ponent impression  adds  to  the  number  of  possible  com- 
pounds; an3  they  have,  by  consequence,  become  more  spe- 
cifio  in  their  correspondences  with  objects — ^more  definite. 
And  then  in  animals  so  intelligent  that  they  identify  by 
sight  not  species  only  but  individuals  of  a  species,  the 
mental  changes  are  yet  further  distinguished^  the  same 
three  ways.  In  the  course  of  human  evolution  the 

law  is  equally  manifested*    The  thoughts  of  the  savage  are 
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nothing  like  so  heterogeneous  in  their  kinds  as  those  of  ilie 
civilized  man^  whose  complex  enyironment  presents  a  multi- 
plicity of  new  phenomena.  His  mental  acts,  too,  are  much 
less  involved — ^ho  has  no  words  for  abstract  ideas,  and  is 
found  to  bo  incapable  of  integrating  the  elements  of  mich 
ideas.  And  in  all  but  simple  matters  there  is  none  of  that 
precision  in  his  thinking  which,  among  civilized  men,  leads 
to  the  exact  conclusions  of  science.  Nor  do  the  emotions 
fail  to  exhibit  a  parallel  contrast. 

§  144.  How  in  societies  the  movements  or  functions  pro- 
duced by  the  conflhenco  of  individual  actions,  increase  in 
their  amounts,  their  multiformities,  their  precision,  and 
their  combination,  scarcely  needs  insisting  upon  after  what 
has  been  pointed  out  in  foregoing  chapters.  For  the  sake 
of  symmetry  of  statement,  however,  a  typical  example  or 
two  may  bo  set  down. 

Take  the  actions  devoted  to  defence  or  a^grcssign.  At 
first  the  military  function,  undifferentiated  from  the  rest  (all 
men  in  primitive  societies  being  warriors)  is  relatively 
homogeneous,  is  ill-combined,  and  is  indefinite:  savages 
making  a  joint  attack  severally  fight  independently,  in 
similar  ways,  and  without  order.  But  as  societies  evolve 
and  the  military  function  becomes  separate,  we  see  that 
while  its  scale  increases,  it  progresses  in  multiformity, 
in  definitcness,  and  in  combination.  The  movements 
of  tho  thousands  of  soldiers  that  replace  the  tens  of 
warriors,  are  divided  and  re-divided  in  their  kinds — ^here 
are  bodies  that  manoeuvre  and  fire  artillery;  there  are 
battalions  that  fight  on  foot ;  and  elsewhere  arc  troops  that 
charge  on  horseback.  Within  each  of  theso  differentiated 
fanctions  there  come  others :  there  are  distinct  duties  dis- 
charged by  privates,  sergeants,  captains,  colonels,  generals, 
as  also  by  those  who  constitute  the  commissariat  and  those 
who  attend  to  the  wounded.  Tho  actions  that  have  thus 
become  comparatively  heterogeneous  in  general  and  in  de- 
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tail^  liaye  simoltaneoasly  increased  in  priscision.  Accuracy 
of  evolutions  is  given  by  perpetual  drill ;  so  that  in  battle, 
men  and  the  regiments  formed  of  them,  are  made  to  take 
definite  positions  and  perform  definite  acts  at  definite  times. 
Once  more,  there  has  gone  on  that  integration  by  which  tho 
multiform  actions  of  an  army  are  directed  to  a  single  end. 
By  a  co-ordinating  apparatus  having  the  commander-in- 
chief  for  its  centre,  tho  charges,  and  halts,  and  retreats  are 
duly  concerted ;  and  a  hundred  thousand  individual  actions 
are  united  under  one  will. 

The  progress  hero  so  clearly  marked,  is  a  progress  trace- 
able throughout  social  functions  at  large.'  Comparing  tho 
rule  of  a  savago  chief  with  that  of  a  civilized  government, 
aided  by  its  subordinate  local  governments  and  their  officers, 
down  to  the  police  in  the  streets,  wo  see  how,  as  men  havo 
advanced  from  tribes  of  tens  to  nations  of  millions,  the  re- 
gulative process  has  grown  large  in  amount ;  how,  guided 
by  written  laws,  it  has  passed  from  vagueness  and  irregu- 
larity to  comparative  precision;  and  how  it  has  sub-divided 
into  processes  increasingly  multiform.  Or  observing  how 
the  barter  that  goes  on  among  barbarians,  difiers  from  our 
own  commercial  processes,  by  which  a  million's  worth  of  com- 
modities is  distributed  daily ;  by  which  the  relative  values 
of  articles  inunensely  varied  in  kinds  and  qualities  are 
measured,  and  the  supplies  adjusted  to  tho  demands ;  and 
by  which  industrial  activities  of  all  orders  are  so  combined 
that  each  depends  on  the  rest  and  aids  the  rost ;  wo  see  that 
the  kind  of  action  which  constitutes  trade,  has  become  pro- 
gressively more  vast-,  more  varied^  more  definite,  and  moro 
integrated* 

§  145.  A  finished  conception  of  Evolution  we  thus  find 
to  be  one  which  includes  the  re-distribution  of  tho  retained 
motion,  as  well  as  that  of  the  component  matter.  This 
adSed~eIement  of  the  conception  is  scarcely,  if  at  all,  less 
important  than  the  other.     The  movements  of  the  Solar 
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System  iavo  for  ns  a  siguiCcauce  equul  to  that  whicJi 
sizea,  fsirna,  and  relfttiva  dUUtnoM  of  its  nuiobw*  p«MHi» 
And  of  the  phenomena  pnaentod  hf  aa  orgBaunx^  il 
must  be  admitted  that  the  oombiiiad  ifmnHft  and  ia- 
sensible  actions  we  call  ita  life,  do  sot  yiald  in  intvwt  to 
its  stractoral  traits.  LeaTing  oat,  Itowerer,  all  unified 
roferenoe  to  tlie  way  in  which  these  two  orden  of  bda  coi^ 
cem  na,  it  is  clear  that  with  eaoh  Te-diatribntion  of  tnatto 
there  neoessarily  goes  a  re-distribation  of  motion ;  and  that 
^le  unified  knowledge  constituting  FhfloBophy,  most  ons- 
prehend  both  aspects  of  the  tranafbrmatkm. 

While,  then,  we  hare  to  contemplate  the  natter  of  aa 
arolving  aggregate  as  nndergoing,  not  prognniva  inUigia- 
tioD  aimply,  bat  as  simoltaneonsly  nndergmag  Tatimis 
secondoiy  re-distribationa ;  we  have  also  to  contemplate  the 
motion  of  on  evolving  aggregate,  not  only  as  being  gradoally 
dissipated,  but  as  passing  throngh  many  secondary  re-distri- 
bnlions  on  tbo  way  towards  dissipation.  As  the  stmstoral 
complexities  that  arise  daring  compound  evolotion,  are  in- 
cidental te  the  progress  from  the  extreme  of  diffiision  to  the 
extreme  of  concentration;  so  the  functional  oomplexitiM 
accompanying  them,  are  incidental  to  the  progress  from  the 
greatest  quantity  of  contained  motion  to  the  least  qnanti^ 
of  contained  motion.  And  we  have  to  state  these  oon- 
comitants  of  both  transformations,  as  well  as  their  begin> 
nings  and  ends. 

Our  formula,  therefore,  needs  on  additional  clause,  to 
combine  this  satisfactorily  with  the  clauses  as  they  stand  in 
the  lost  chapter,  is  scarcely  practicable;  and  for  convenience 
of  expression  it  will  be  best  to  change  their  order.  Doing 
this,  and  making  the  requisite  addition,  the  formula  finally 
stands  thus : — Evolution  ia  an  irUegraiion  of  matter  ani  eon- 
eomitant  disaipation  of  motion;  during  xohich  the  maitor 
passes  from  an  indefinite,  incoherent  homogeneity  to  a  d9- 
finite,  eahereni  IteterogeneUy  ;  arid  dunng  tohieh  the  reltemti 
moHon  undergoes  aparaUel  tratuformation. 


CHAPTER  XVITT. 

THE   INTERPRETATION   OF    EVOLUTION. 

5  146.  Is  tHs  law  ultimate  or  derivative  ?  Must  we  rest 
satisfied  with  the  conclusion  tliat  througliout  all  classes  of 
concrete  phenomena  such  is  the  course  of  transformation  ? 
Or  is  it  possible  for  us  to  ascertain  why  such  is  the  course 
of  transformation?  May  we  seek  for  some  all-pervading 
principle  which  underlies  this  all-pervading  process  ?  Can 
the  inductions  set  forth  in  the  preceding  four  chapters  be 
reduced  to  deductions? 

Manifestly  this  community  of  result  implies  community  of 
cause.  It  may  bo  that  of  such  cause  no  account  can  be 
given,  further  than  that  the  Unknowable  is  manifested  to  us 
afler  this  mode.  Or,  it  may  bo  th^ft  this  mode  of  mani- 
festation is  reducible  to  a  simpler  mode,  from  which  these 
many  complex  effects  follow.  Analogy  suggests  the  latter 
inference.  Just  as  it  was  possible  to  interpret  the  empirical 
generalizations  called  Kepler's  laws,  as  necessary  conse- 
quences of  the  law  of  gravitation ;  so  it  may  be  possible  to 
interpret  the  foregoing  empirical  generalizations  as  neces- 
sary consequences  of  some  deeped  law. 

XJnlesa  we  succeed  in  finding  a  rationah  of  this  universal 
metamorphosis,  we  obviously  fall  short  of  that  completely 
unified  knowledge  coxistituting  Philosophy.  As  they  at 
present  stand,  the  several  conclusions  we  have  lately  reached 
appear  to  be  independent — there  is  no  demonstrated  con- 


nezioii  betneen  increasing  defimta 
rogeneify,  or  betweea  botli  and  inerauing  n 
less  evidence  is  there  that  theu  laws  olOmj 
of  matter  and  motion,  are  necesanrilj  oomlatad  wiMt  jham 
laws  of  the  direction  of  motion  and  t2w  fltjUfan  of  nstiovi . 
provionaly  sot  forth.  Bat  nntil  ire  nee  theN  now  tepaait 
troths  to  bo  implications  of  ono  trath,  onr  knowledge  le* 
mains  imporfcctly  coherent. 

§  147.  Tho  task  before  oa,  then,  is  that  of  «wTnl«jJffg  the 
phenomena  of  Evolntion  in  synthetio  order.  Settnig  eit 
jrom  an  established  ultimate  prinoipls,  it  has  to  be  Janrt 
that  the  coarse  of  tnusformation  among  all  Idode  of 
existences,  cannot  but  be  that  which  wo  have  seen  it  to  be. 
It  h&3  to  bo  shown  that  the  rc-distribntion  of  matter  and 
motion,  must  overywhore  tako  place  in  those  ways,  and  pro- 
duce thoso  traits,  which  celestial  bodies,  organisms,  societies, 
Mike  display.  And  it  has  to  bo  shown  that  this  nnirersality 
of  process,  results  from  the  same  necessity  which  detenmnea 
each  simplest  movement  around  us,  down  to  tl«  accelerated 
fiJl  of  a  Btono  or  the  recurrent  beat  of  a  harp-etring. 

In  other  words,  the  phenomena  of  Jlvolotion  Lave-toHw 
deduced  from  tho  Persistence  of  Force.  As  before  said — 
"  to  this  an  ultimate  lualyBis  brings  nsdown;  and  on  this 
a  rational  synthesis  must  build  up."  This  being  the 
ultimate  truth  which  transcends  experience  by  underlying 
it,  so  famishing  a  common  basis  on  which  the  widest  gene- 
ralizations stand,  these  widest  geseralizationa  are  to  bo 
unified  by  referring  them  to  this  common  basis.  Already 
the  truths  manifested  throughout  concrete  phenomena  of  all 
orders,  that  there  is  eqnivalence  among  transformed  forces, 
that  motion  follows  tho  line  of  least  resistance,  and  that  it  is 
nniversally  rhythmic,  we  have  found  to  be  severally  deducible 
from  tho  persistence  of  fbrce ;  and  this  affiliation  of  them  an 
the  persistence  of  force  .has  reduced  them  to  a  cobereid 
whole.     Here  we  have  similarly  to  affiliate  the  nniverstl 
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traits  of  Evolution,  by  showing  that^^given  the  persistence 
of  force,  the  re-distribution^  of  matter  and  motion  neces- 
sarily proceeds  in  such  way  as  to  produce  them;  and  by 
doing  this  we  shall  unite  them  as  co-relative  aspects  of  one 
law,  at  the  same  time  that  we  unite  this  law  with  the  fore- 
going simpler  laws. 

§  148.  Before  proceeding  it  will  be  well  to  set  down  some 
principles  that  must  be  borne  in  mind.  In  interpreting 
Evolution  we  shall  have  to  consider,  under  their  special  forms, 
the  various  resolutions  of  force  that  accompany  the  re-distri- 
bution of  matter  and  motion.  Let  us  glance  at  such  resolu- 
tions under  their  most  general  forms. 

Anyin^si^fiiitiiirQ©  is  primarily  divisible  into  its  effjodi^ 
and  non-effective  portions.  In  mechanical  impact,  the  entire 
momentum  of  a  striking  body  is  never  communicated  to  the 
body  struck :  even  under  those  most  favourable  conditions 
in  which  the  striking  body  loses  all  its  sensible  motion, 
there  still  remains  with  it  some  of  the  original  momentum, 
under  the  shape  of  that  insensible  motion  produced  among 
its  particles  by  the  collision.  Of  the  light  or  heat  falling  on 
any  mass^  a  part,  moro  or  loss  considerable, is  reflected;  and 
only  the  remaining  part  works  molecular  changes  in  the 
mass.  Next  it  is  to  bo  noted  that  the  effective 

force  is  itself  divisible  into  the  tempxiraxU^effective  and  tho 
permanently  effective.  The  units  of  an  aggregate  acted  on, 
may  undergo  those  rhythmical  changes  of  relative  position 
which  constitute  increased  vibration,  as  well  as  other 
changes  of  relative  position  which  are  not  from  instant  to 
instant  neutralized  by  opposite  ones.  Of  these,  the  first, 
disappearing  in  the  shape  of  radiating  undulations,  leave  tho 
molecular  arrangement  as  it  originally  was ;  while  the  se- 
oond  conduce  to  that  re-arrangement  characterizing  com- 
pound Evolution.  Yet  a  further  distinction  has 
to  be  made.  The  pernmnently  effective  force  works  out 
changes  of  relative  position  of  two  kinds— {He~7n5OT»fftrd 
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and  the  qmmMa.  The  insetudble  toaospositkiw  HDODg  tt> 
nnita  axe  Chtiso  constttntbig  molecnlar  ekaageaf  i 
•what  we  call  chemical  compoeitioQ  and  daeompoaMoai ;  i 
it  is  these  which  we  reoognisa  as  the  qnalitatite  diffinacM  , 
that  arise  in  an  aggregate.  The  aensible  traospoaitioitt  b« 
each  as  resiilt  when  certain  of  the  nnits,  instead  of  bmag 
pat  into  different  relations  wiUi  their  immediate  neigHboot^ 
are  earned  away  from  them  and  deposited  elsewhere. 

Cottoenung  these  dirisionB  and  sub-divisions  of  an^  finOQ 
affecting  an  aggregate,  the  fact  which  it  chiefiy  concema  ns 
to  observe  is,  that  they  are  complementary  to  each  other. 
>  Of  the  whole  incident  fbroc,  the  efiective  mast  be  thactwloidi 
remains  after  deducting  the  non-effective.  The  two  pariS'of 
the  effective  force  most  vaiy  inversely  as  each  otiier :  when 
mnch  of  it  is  temporarily  effective,  little  of  it  eui  be  perma- 
nently effective ;  and  vice  versa.  Lastly,  the  permanently 
effective  force,  being  expended  in  working  both  the  insen* 
eible  re-arrangements  which  constitnte  molecnlar  modifica- 
tion, and  the  sensible  re-arrangements  which  resolt  in 
stmctnre,  most  generate  of  either  kind  an  amonnt  thai  is 
groat  or  small  in  proportion  as  it  haa  generated  a  small  or 
great  amount  of  the  other. 


CHAPTER  XIX. 

THE    INSTABILITY   OF  THE   HOMOaENEOUS.* 

§  149.  The  difficulty  of  dealing  with  transfonnatioiis  so 
many-aided  as  those  which  all  existences  have  undergone^  or 
are  undergoing,  is  such  as  to  make  a  definite  or  complete 
dednctiyo  interpretation  seem  almost  hopeless.  So  to  grasp 
the  total  process  of  re-distribution  of  matter  and  motion,  as 
to  see  simultaneously  its  several  neoessary  results  in  their 
actual  inter-dependence,  is  scarcely  possible.  There  is,  how- 
ever, a  mode  of  rendering  the  process  as  a  whole  tolerably 
comprehensible.  Though  the  genesis  of  the  re-arrangement 
undergone  by  every  evolving  aggregate,  is  in  itself  one,  it 
presents  to  our  intelligence  several  factors ;  and  after  in- 
terpreting the  effects  of  each  separately,  we  may,  by  synthesis 
of  the  interpretations,  form  an  adequate  conception. 

On  setting  out,  the  proposition  which  comes  first  in  logical 
order,  is,  that  some  re-arrangement  must  result ;  and  this 
proposition  may  be  best  dealt  with  under  the  more  specifio 
shape,  that  the  condition  of  homogeneity  is  a  condition  of 
unstable  equilibrium. 

First,  as  to  the  meaning  of  the  terms ;  respecting  which 
some  readers  may  need  explanation.  The  phrase  unstable 
equilibrium  is  one  used  in  mechanics  to  express  a  balance  of 
forces  of  such  kind,  that  the  interference  of  any  further  force, 
however  minute,  will  destroy  the  arrangement  previously 

*  Th«  idea  dereloped  in  this  chapter  originally  formed  part  of  an  article  o« 
"  Tranicendental  Phy#lology/'  published  in  1857.    See  Essays,  pp.  279—290 
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BuboiBtiDg;  and  bring  about  a  totally  di£Eeraiit 

Thnsy  a  stick  poiaed  on  ita  lower  end  is  in  noataUa  eqpdi- 

brium :  However  exactly  it  may  be  placed  in  m  pegpmiiiiimkr 

poaitiony  aa  aoon  aa  it  ia  left  to  iiaelf  it  bq^  at  fiiat  inqNr- 

ceptibly,  to  lean  on  one  aide,  and.witli  increaaing  zapidifgr 

falla  into  another  attitude.    Ckmyersely,  a  atiok  TuipmifiH 

from  ita  upper  end  ia  in  ataUe  equilibrium:  bowerer  mnok 

diaturbedy  it  will  return  to  the  aame  poaition. 

tion  ia,  tben,  tbat  the  atate  of  homogeneity,  like  the 

the  atick  poised  on  ita  ]pwd:  en^r  ia  tmf^  \hAt  tamnot  be 

tained.  *  Let  ua  take  a  few  illustrations. 

Of  mechanical  ones  the  moat  familiar  ia  that  of  the 
If  they  be  accurately  made,  and  not  dogged  by  dirt  «r 
it  is  impossible  to  keep  a  pair  of  scales  jierfectly  balaaeed : 
eventually  one  scale  will  descend  and  the  other  ascend— they 
will  assume  a  heterogeneous  relation.  Again,  if  we  sprinkle 
over  the  surface  of  a  fluid  a  number  of  equal-sized  particles, 
having  an  attraction  for  each  other,  they  will,  no  matter  bow 
uniformly  distributed,  by  and  by  concentrate  irregularly  into 
one  or  more  groups.  Were  it  possible  to  bring  a  mass  of 
water  into  a  state  of  perfect  homogeneity — a  state  of  complete 
quiescence,  and  exactly  equal  density  throughout— yet  the 
radiation  of  heat  from  neighbouring  bodies,  by  adOTecting 
differently  its  different  parts,  would  inevitably  produce  in- 
equalities of  density  and  consequent  currents ;  and  would  so 
render  it  to  that  extent  heterogeneous.  Take  a  piece  of  red- 
hot  matter,  and  however  evenly  heated  it  may  at  first  be,  it 
will  quickly  cease  to  be  so :  the  exterior,  cooling  faster  than 
the  interior,  will  become  different  in  temperature  horn  it. 
And  the  lapse  into  heterogeneity  of  temperature,  so  obvious 
in  this  extreme  case,  takes  place  more  or  less  in  all 
cases.  The  action  of  chemical  forces  supplies  other 

illustrations.  Expose  a  fragment  of  metal  to  air  or  water, 
and  in  course  of  time  it  will  be  coated  with  a  film  of  oxide, 
carbonate,  or  other  compound  :  that  is — its  outer  parts  will 
become  unlike  its  inner  parts.     Usually  the  heterogeneity 
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produced  by  the  action  of  chemical  forces  on  the  surfaces  of 
masses,  is  not  striking;  because  the  changed  portions  are 
soon  washed  away,  or  otherwise  remoyed.  But  if  this  is  pre- 
vented, oomparatiyely  complex  structures  result.  Quarries 
of  trap-rock  contain  some  striking  examples.  Not  un- 
frequently  a  piece  of  trap  may  be  found  reduced,  by  the 
action  of  the  weather,  to  a  number  of  loosely-adherent  coats> 
like  those  of  an  onion.  Where  the  block  has  been  quite  un- 
disturbed, we  may  trace  the  whole  series  of  these,  from  the 
angular,  irregular  outer  one,  through  successively  included 
ones  in  which  the  shape  becomes  gradually  rounded,  ending 
finally  in  a  q)herical  nucleus.  On  comparing  the  original 
mass  of  stone  with  this  group  of  concentric  coats,  each  of 
which  differs  from  the  rest  in  form,  and  probably  in  the  state 
of  decomposition  at  which  it  has  arrived,  we  get  a  marked 
illustration  of  the  multiformity  to  which,  in  lapse  of  time, 
a  uniform  body  may  be  brought  by  external  chemical 
action.  Th^Hutability  of  the  homogeneous  is  equally 

seen  in  the  changes  set  up  throughout  the  interior  of  a  mass, 
Mrhen  it  consiiBts  of  units  that  are  not  rigidly  bound  together. 
The  atoms  of  a  precipitate  never  remain  separate,  and  equably 
distributed  through  the  fluid  in  which  they  make  their  ap- 
pearance. They  aggregate  either  into  crystalline  grains, 
each  oontaining  an  immense'  number  of  atoms,  or  they  aggre- 
gate  into  flocculi,  each  containing  a  yet  larger  nimiber ;  and 
where  the  mass  of  fluid  is  great,  and  the  process  prolonged, 
theee  flocculi  do  not  continue  equi-distant,  but  break  up  into 
groups.  That  is  to  say,  there  is  a  destruction  of  the  balance 
at  first  subsisting  among  the  diffused  particles,  and  also  of 
the  balance  at  first  subsisting  among  the  groups  into  which 
these    particles   unite.  Certain  solutions  of  non 

crystalline  substances  in  highly  volatile  liquids,  exhibit  in 
the  course  of  half  an  hour  a  whole  series  of  changes  that  are 
set  up  in  the  alleged  way.  If  for  example  a  little  shell-lac- 
vamish  (made  by  dissolving  shell-lac  in  coal-naptha  until  it 
is  of  the  consistence  of  cream)  be  poured  on  a  piece  of  paper, 
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Um  aurfuco  of  the  vnniUli  will  shortly  bi-co<me  nuuiiod' 
polygonal  dirieions,  which,  first  appearing  round  the 
the  mass,  spread  fnwurda  ita  centre.  UodEr  a  leoae 
irregular  polygotta  of  five  «r  more  aides,  ore  seen  to  bo 
ally  bounded  by  dark  lines,  on  each  side  oT  ^-hich  there  are 
lig^t- coloured  bordt-ra.  By  t!ic  addition  of  matter  to  their 
innor  edges,  the  borders  slowly  broaden,  and  thug  cDoraadi 
on  tbo  areas  of  thu  polygons;  until  at  length  there  to- 
lottinA  nothing  but  a  dark  spot  in  iJio  centre  of  each.  At 
the  same  titno  t  ho  boundarit-s  of  ihu  polygons  become  ctimd ; 
and  thfy  end  by  appearing  like  spherical  sacs  pressed  toge- 
ther ;  atrangely  simulating  (but  only  simulating)  a  grvmp  of 
nucleated  cells.  Hero  a  rapid  loss  of  homogeneity  is  trt- 
hibited  in  three  ways : — First,  in  the  formation  of  tho  film, 
which  is  the  seat  of  these  changes ;  second,  in  the  rormation 
of  the  polygonal  sections  into  which  this  film  divide ;  and 
third,  in  tho  contrast  that  arises  between  the  polygonal  sec- 
liono  round  the  edge,  where  they  are  small  and  eorly  formed, 
and  those  in  the  centre  which  are  larger  and  ibrmed  lat»r. 

The  instability  thus  variously  illustrated  ia  obviously  con- 
sequent on  tho  fact,  that  the  several  parts  of  nrv  i...^^^,... 
noous  aggregation  are  necessarily  eximsed  to  difl".  : 
— forces  that  differ  either  Ju  kind  or  amount ;  am 
posed    to   different    forces   they  "are  of  necessity 
modified.     The  relations  of  outside  and  inside,  aad  of 
porative  ncameas  to  neighbouring  sources  of  influcnco, 
tho  reception  of  influences  that  arc  unlike  in  quantity' 
quality,  or  both  ;  and  it  follows  that  nnliko  changes  will  bo 
produced  in  the  parts  thus  dissimilarly  acted  upon. 

For  like  reasons  it  is  manifest  that  the  process  must  re- 
peat itself  in  each  of  the  subordinate  groups  of  units  that  aro 
differentiated  by  the  modifying  forces.  Each  of  these  sub- 
ordinate groups,  like  the  original  group,  must  gradually,  in 
obedience  to  the  influences  acting  upon  it,  lose  its  balance  ol 
parts — must  pass  from  a  uniform  into  a  moltiform  state. 
And  so  on  continuously.  Whence  indeed,  it 
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that  not  only  must  the  homogeneous  lapse  into  the  non* 
homogeneous,  hut.  that  the  more  homogeneous  must  tend 
oyer  to  become  less  homogeneous.  If  any  given  whole,  in- 
stead of  being  absolutely  uniform  throughout,  consist  of  parts 
distinguishable  from  each  other — ^if  each  of  these  parts,  while 
somewhat  unlike  other  parts,  is  uniform  within  itself;  then, 
each  of  them  being  in  unstable  equilibrium,  it  follows  that 
while  the  changes  set  up  within  it  must  render  it  multiform, 
they  must  at  the  same  time  render  the  whole  more  multi- 
form than  before.  The  general  principle,  now  to  be  follow- 
ed out  in  its  applications,  is  thus  somewhat  more  compre- 
hensive than  the  title  of  the  chapter  implies.  No  demurrer  to 
the  conclusions  drawn,  can  be  based  on  the  ground  that  perfect 
homogeneity  nowhere  exists ;  since,  whether  that  state  with 
which  we  commence  be  or  be  not  one  of  perfect  homogeneity, 
the  process  must  equally  be  towards  a  relative  heterogeneity. 

§  150.  J^heLfitars.  axe.distiibut^  with  a  three-fold  irre« 
gularity.  There  is.  first  the  marked  contrast  between  the 
plane  of  the  milky  way  and  other  parts  of  the  heavens,  in 
respect  of  the  quantities  of  stars  within  given  visual  areas. 
There  areusecondary  contrasts  of  like  kind  in  the  milky  way 
itselfj  which  has  its  thick  and  thin  places;  as  well  as 
throughout  the  celestial  spaces  in  general,  which  are  much 
more  closely  st^wn  in  some  regions  than  in  others.  And 
there  is  a  ^i^/order  of  contrasts  produced  by  the  aggrega- 
tion o£  stars  into  small  clusters.  Besides  this  heterogeneity 
of  distribution  of  the  stars  in  general,  considered  without 
distinction  of  kinds,  a  further  such  heterogeneity  is  disclosed 
when  they  are  classified  by  their  differences  of  colcTur,  which 
doubtless  answer  to  differences  of  physical  constitution. 
While  the  yellow  stars  are  foimd  in  all  parts  of  the  heavens, 
the  red  and  blue  stars  are  not  so :  there  are  wide  regions  in 
which  both  red  and  blue  stars  are  rare ;  there  are  regions  in 
which  the  blue  occur  in  considerable  numbers,  and  there 
are  other  regions  in  which  the  red  are  comparatively  abund* 
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itnt.  Yet  one  moro  irreg;ularity  of  like  significance  is  pre- 
sented by  the  nebula), — aggxegationa  of  matter  which,  what- 
ever bo  their  nature,  most  certainly  belong  to  our  sidereal 
eystem.  For  the  nebulm  are  not  dispersed  with  anything 
like  uniformity ;  but  ore  abundant  around  the  poles  of  the 
galactic  circle  and  rare  in  the  neigbbonrhood  of  its 
plane.  No  one  will  expect  that  anything  like  a  do- 

iinite  interpretation  of  this  structure  can  be  given  on  the 
hypothesis  of  Evolution,  or  any  other  hypothesis.  The  most 
that  can  be  looked  for  is  some  reason  for  thinking  that  irre- 
gularities, not  improbably  of  these  kinds,  would  occur  in  the 
course  of  Evolution,  supposing  it  to  have  taken  place.  Any 
one  called  on  to  assign  such  reason  might  argue,  that  if  the 
matter  of  which  stars  and  all  other  celestial  bodies  consist,  be 
assumed  to  have  originally  existed  in  a  diffused  form  through- 
out a  space  far  more  vast  even  than  that  which  our  Bidereal 
system  now  occupies,  the  instability  of  the  homogeneous 
would  negative  its  continuance  in  that  state.  In  default  of 
an  absolute  balance  among  vho  forces  with  which  the  dis- 
persed particles  acted  on  each  other  (which  could  not  exist  in 
any  aggregation  having  limits)  he  might  show  that  motion 
and  consequent  changes  of  distribution  would  necessarily 
result.  The  next  step  in  the  argument  would  be  that  in 
matter  of  such  extreme  tenuity  and  feeble  cohesion  there 
would  be  motion  towards  local  centres  of  gravitv,  as  well  as 
towards  the  general  centre  of  gravity;  just  as,  to  use  A 
humble  illustration,  the  particles  of  a  precipitate  aggr«gBt« 
into  flocculi  at  the  same  time  that  they  sink  towards  UlO 
earth.  He  might  urge  that  in  the  one  case  as  in  tha  other, 
these  smallest  and  earliest  local  aggregations  must  grsdually 
divide  into  groups,  each  concentrating  to  its  own  centre  of 
gravity, — a  process  which  must  repeat  itself  on  a  Iftrgcr  ind 
larger  scale.  In  conformitv  with  the  law  that  motion  onoe 
set  up  in  any  direction  becomes  itself  a  cause  of  subsequent 
motion  in  that  direction,  he  might  further  infer  tliat  lim 
heterogeneities  thus  set  up  would  tend  ever  to  become 
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pronounced.  Established  mechanical  principles  wonld 
justify  him  in  the  conclusion  that  the  motions  of  these  irre- 
gular masses  of  slightly  aggregated  nebular  matter  towards 
their  common  centre  of  gravity  must  be  severally  rendered 
curvelinear,  by  the  resistance  of  the  medium  from  which  they 
were  precipitated;  and  that  in  consequence  of  the  irregu- 
larities of  distribution  already  set  up,  such  conflicting  curvi- 
linear motions  must,  by  composition  of  forces,  end  in  a  rotation 
of  the  incipient  sidereal  system.  He  might  without  difficulty 
show  that  the  resulting  centrifugal  force  must  so  far  modify  the 
process  of  general  aggregation,  as  to  prevent  anything  like 
uniform  distribution  of  the  stars  eventually  formed — ^that 
there  must  arise  a  contrast  such  as  we  see  between  the  galac- 
tic circle  and  the  rest  of  the  heavens.  He  might  draw  the 
further  not  unwarrantable  inference,  that  differences  in  the 
process  of  local  concentration  woidd  probably  result  from  the 
imlikeness  between  the  physical  conditions  existing  around 
the  general  axis  of  rotation  and  those  existing  elsewhere. 
To  which  he  might  add,  that  after  the  formation  of  distinct 
stars,  the  ever-increasing  irregularities  of  distribution  due  to 
continuance  of  the  same  causes  would  produce  that  patchi- 
nees  which  distinguishes  the  heavens  in  both  its  larger  and 
smaller  areas.  We  need  not  here  however  commit 

ourselves  to  such  far-reaching  speculations.  For  the  purposes 
of  the  general  argument  it  is  needful  only  to  show^  that 
any  finite  mass  of  difiused  matter,  even  though  vast  enough 
to  form  our  whole  sidereal  system,  could  not  be  in  stable 
equilibiium  ;  that  in  default  of  absolute  sphericity,  absolute 
uniformity  of  composition,  and  absolute  symmetry  of  relation 
to  aU  forces  external  to  it,  its  concentration  must  go  on  with 
an  ever-increasing  irregularity ;  and  that  thus  the  present 
aspect  of  the  heavens  is  not,  so  far  as  we  can  judge,  incon- 
gruous with  the  hypothesis  of  a  general  evolution  consequent 
on  the  instability  of  the  homogeneous. 

Descending  to  that  more  limited  form  of  the  nebular  hy- 
pothesis which  regards  the  solar  system  as  having  resulted 
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hy  gradual  eoneeDtratioa ;  and  DssonuDg  this  canoonbi 
to  have  advanced  so  iar  as  to  produoo  a  rotating  a 
nebulous  matter ;  let  us  coivdder  what  further  t 
ibo  instability  of  tim  liomogencoua  neci 
become  oblato  in  figure,  unliko  in  th«  dcnsilioa  of  its  d^ 
and  surface,  unlike  in  tboir  tumpuraturos,  aod  unlike  d 
velocities  irilb  n-bicb  its  parte  more  round  tbcir  c 
each  a  mass  can  uo  longer  bo  called  bomogeoeons;< 
tbarefore  any  further  changes  Gxliibitod  by  it  ba  a  whole,  • 
iUustrala  the  general  law,  only  us  being  changes  front  a 
more  homogeneous  to  a  leas  homogeneous  etato.  Changes  ti 
this  kind  are  to  be  found  in  the  transformations  of  socli  q 
parts  as  are  still  homogeneous  within  thpiaselviis. 
accept  the  conclusion  of  Laplnco,  that  tho  equatorial  p 
of  this  rotating  and  contracting  spheroid  will  at  sacc 
stages  aeqoirc  a  centrifugal  force  great  enough  to  prevent 
any  nearer  approach  to  the  centre  round  which  it  rotates, 
and  will  go  bo  left  behind  by  tho  inner  parts  of  the  spheroid 
in  its  still-continued  contraction ;  we  shall  £nd,  in  tbe  bteof 
the  dotochod  ring,  a  fresh  exempMcation  of  tlie  principle  ve 
are  following  out.  Consiating  of  gaseous  matter,  i 
ring,  even  if  absolutely  uniform  at  the  lima  of  ita  c 
ment,  cannot  continue  so.  To  maintain  it£  oquilibriui 
must  be  an  almost  perfect  uuiformity  iu  tho  actioa  i 
external  forces  upon  it  (almost,  we  must  say, 
cohesion,  even  of  extremely  attenuated  matter,  might  8 
f<j  neutralize  very  minute  disturbances) ;  and  against  t 
probabilities  are  immense.  In  the  absence  of  equality  among 
the  forces,  internal  and  external,  acting  on  such  a  ring, 
there  must  bo  a  point  or  points  at  which  tho  cohesion  of 
its  parts  is  less  than  elsewhere — a  point  or  poinfa  at  which 
rupture  will  therefore  take  place.  Laj)Laoe  assumod  that 
tho  ring  would  rupture  at  one  placo  only  ;  and  would  then 
collapse  on  itself.  But  this  is  a  luoro  than  questionable 
assumption — such  at  leoet  I  know  to  be  the  opinion  of. Ail 
authority   second   to    none    among    those   now    living,  4 
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vast  a  ring,  consisting  of  matter  having  such  feeble  cohe- 
sion^  most  break  up  into  many  parts^  I^evertbeless,  it  is 
still  inferrable  from  the  instability  of  the  homogeneous, 
that  the  ultimate  result  which  Laplace  predicted  would 
take  place.  For  even  supposing  the  masses  of  nebulous 
matter  into  which  such  a  ring  separated,  were  so  equal  in 
their  sizes  and  distances  as  to  attract  each  other  with 
exactly  equal  forces  (which  is  infinitely  improbable):  yet 
the  imequal  action  of  external  disturbing  forces  would 
inevitably  destroy  their  equilibrium — there  would  be  one  or 
more  points  at  which  adjacent  masses  would  begin  to  part 
company.  Separation  once  commenced,  would  with  ever- 
aocelerating  speed  lead  to  a  grouping  of  the  masses.  And 
obviously  a  like  result  would  eventually  take  place  with  the 
groi^  thus  formed ;  until  they  at  length  aggregated  into  a 
single  mass. 

Leaving  the  region  of  speculative  astronomy,  let  us  con- 
sider the  Solar  System  as  it  at  present  exists.  And  here  it 
will  be  well,  in  the  first  place,  to  note  a  fact  which  may  be 
thought  at  variance  with  the  foregoing  argument — ^namely, 
the  still-continued  existence  of  Saturn's  rings ;  and  especially 
of  ^  the  internal  nebulous  ring  lately  discovered.  To  the 
objection  that  the  outer  rings  maintain  their  equilibrium,  the 
reply  is  that  the  comparatively  great  cohesion  of  liquid 
or  solid  substance  would  suffice  to  prevent  any  slight  tend- 
ency to  rupture  £rom  taking  effect.  And  that  a  nebulous 
ring  here  still  preserves  its  continuity,  does  not  really  negative 
the  foregoing  conclusion;  since  it  happens  under  the  quite 
exceptional  influence  of  those  symmetrically  disposed  forces 
which  the  external  rings  exercise  on  it.  Here  indeed 

it  deserves  to  be  noted,  that  though  at  first  sight  the  Satux- 
nian  system  appears  at  variance  with  the  doctrine  that  a 
state  of  homogeneity  is  one  of  unstable  equilibrium,  it  does 
in  reality  furnish  a  carious  confirmation  of  this  doctrine.  For 
Saturn  is  not  quit^  concentric  with  his  rings ;  and  it  has 
been  proved  mathematically  that  were  he  and  his  rings  con- 
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centrically  situated,  they,  could  Bot  remain  so  :  the  hem 
geneouB  reUtioti  being  unstable,  would  grftTitate  into  ■ 
heterogeneous  one.  And  this  fact  serves  to  remind  us  of  ihe 
allied  one  presented  throughout  the  whole  Solar  System.  ■  All 
orbits,  whether  of  planets  or  satellites,  uro  more  or  less  es- 
eefitric — none  of  them  are  perfect  circles;  and  were  Otey 
jierfect  circles  they  would  soon  become  ellipses.  Mutual  per- 
mrbations  would  inevitably  general*  excentricities.  That  is 
to  say,  the  homogeneous  relations  would  lapse  into  hetamffl 
gen  eons  ones.  411 


I 


§  151,  Already  so  many  roferenoiia  have  been  made  to  flW' 
;^adual  formation  of  a  crust  over  the  originally  incandescent 
£arth,  that  it  may  be  thought  superfluous  again  to  name  it. 
It  has  not,  however,  been  before  considered  in  connexion  with 
the  general  principle  under  discussion.  Ilere  then  it  miut 
be  noted  as  a  necessary  consequence  of  tho  instAbility  of  the 
homogeneous.  In  this  cooling  down  and  KJidificatioQ  of 
the  Earth's  surface,  we  have  one  of  the  simplest,  as  well  as 
one  of  the  most  important,  instances,  of  that  change  from 
a  uniform  to  a  multiform  state  which  occurs  in  any  nuus 
through  exposure  of  its  different  parts  to  diSficanfc  «e»di- 
tions.  To  the  differentiation  of  the  Earth's  exterior 

from  its  interior  thus  brought  about,  we  must  odd  one  of  the 
most  conspicuous  differentiations  which  the  exterior  itfielf 
afterwards  undergoes,  as  being  similarly  brought  about.  'Were 
tho  conditions  to  wbicli  the  surface  of  the  Earth  is  exposed, 
alike  in  all  directions,  there  would  be  no  obvious  reason  why 
certain  of  its  parts  should  become  permanently  unlike  the  rest. 
But  being  unequally  exposed  to  the  chief  external  centre  cf 
force — theSun — its  main  divisions  become  unequally  modified: 
as  tho  crust  thickens  and  cools,  thero  arises  that  coatrut, 
now  so  decided,  between  the  polar  and  equatorial  regiooa. 

Along  with  these  most  marked  physical  differentiations  of 
the  Earth,  which  are  manifestly  consequent  on  the  instal» 
of  the  homogeneous,  there  have  been  going  on  nm 
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chemical  differentiations,  admitting  of  similar  interpreta- 
tion. Without  raising  the  question  whether,  as  some  think, 
the  so-called  simple  substances  are  themselves  compounded  of 
unknown  elements  (elements  which  we  cannot  separate  by 
artificial  heat,  but  which  existed  separately  when  the  heat  of 
the  Earth  was  greater  than  any  which  we  can  produce), — 
without  raising  this  question,  it  will  suffice  the  present  pur- 
pose to  show  how,  in  place  of  that  comparatiye  homogeneity 
of  the  Earth's  crust,  chemically  considered,  which  must  hayo 
existed  when  its  temperature  was  high,  there  has  arisen^ 
during  its  cooling,  an  increasing  chemical  heterogeneity: 
each  element  or  compound,  being  imable  to  maintain  its 
homogeneity  in  presence  of  various  surrounding  affinities, 
liaving  fallen  into  heterogeneous  combinations.  Let  us  con- 
template this  change  somewhat  in  detail.  There  is 
every  reason  to  believe  that  at  an  extreme  heat,  the  bodies 
we  call  elements  cannot  combine.  Even  under  such  heat  as 
can  be  generated  artificially,  some  very  strong  affinities  yield ; 
and  the  great  majority  of  chemical  compounds  are  decom- 
poBied  at  much  lower  temperatures.  Whence  it  seems  not 
improbable  that,  when  the  Earth  was  in  its  first  state  of  in- 
candescence, there  were  no  chemical  combinations  at  all. 
But  without  drawing  this  inference,  let  us  set  out  with  the 
unqneationable  fact  that  the  compounds  which  can  exist  at 
the  highest  temperatures,  and  which  must  therefore  have 
been  the  first  formed  as  the  Earth  cooled,  are  those  of  the 
simplest  constitutions.  The  protoxides — including  under 
that  head  the  alkalies,  earths,  &c. — are,  as  a  class,  the  most 
fixed  compounds  known :  the  majority  of  them  resisting  de- 
composition by  any  heat  we  can  generate.  These,  consisting 
severally  of  one  atom  of  each  component  element,  are  com- 
binations of  the  simplest  order — are  but  one  degree  less 
homogeneous  than  the  elements  themselves.  More  hetero- 
geneous than  these,  more  decomposable  by  heat,  and  therefore 
later  in  the  Earth's  history,  arc  the  deutoxides,  tritoxides, 
peroxides,  &c. ;  in  which  two,  three,  four,  or  more  atoms  of 
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centrically  situated,  they_  could  not  remain  so  :  the  Itcono- 
geneous  relation  being  unstable,  would  gravitate  into  i 
heterogeneous  one.  And  this  fact  serves  to  remind  us  of  Uw 
allied  one  presented  throughout  the  whole  Solar  System.  c|il_ 
orbits,  whether  of  planets  or  satellites,  are  more  or  less  » 
eeBtric — none  of  them  are  perfect  circles;  and  were  llwj- 
jierfect  circles  they  would  aooa  become  ellipses.  Mutual  pa- 
turbations  irould  inevitably  generate  excentricities.  That* 
to  say,  the  homogeneous  relations  would  hipse  into  hetcio 
geoeous  once. 


5  1-51.  Already  so  many  references  have  been  made  tatii 
gradual  formation  of  a  crust  over  the  originally  incandttowt 
Eartb,  that  it  may  be  thought  superfluous  again  to  aaiaeiL 
It  has  not,  however,  been  before  considered  in  connexion  W^ 
the  general  principle  under  discussion.  Here  then  it  mud 
be  noted  as  a  necessary  consequence  of  the  ixwUbilicy  of  the 
homogeneous.  la  this  cooling  down  and  BoUdiiicatioa  01 
the  Earth's  surface,  we  have  one  of  the  eimplc«t,  us  well  as 
one  of  the  most  important,  instances,  of  that  cbaugo  Cruui 
a  uniform  to  a  multiform  state  which  occurs  in  any  mM 
through  exposure  of  its  different  ports  to  .difiexs&t  tmSr 
tions.  To  the  difl'ercntiatioa  of  the  Earth's  exlmpt 

from"  its  interior  tlius  brought  about,  we  must  add  one  otn* 
moat  conspicuous  differentiations  which  the  exterior  itw 
afterwards  undergoes,  as  being  similarly  brought  about, 
the  conditions  to  which  the  surface  of  the  Earth  is 
alito  iu  all  directions,  there  would  be  no  ohrioua 
certain  of  its  parts  should  become  permanently  onlike 
But  being  unequally  exposed  to  the  chief  external 
force—the  Sun — its  main  divisions  become  unequally 
as  the  crust  thickens  and  cools,  tliero  arises  th*< 
now  80  decided,  between  the  polar  and  cquatoriR* 

Along  with  these  most  marked  physical  di||i; 
the  Earth,  which  are  manifestly  conseqaeot  ontl 
of  the  homogeneous,   there  have  been  going  i 
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DXygcn  art!  united  with  one  atom  of  metal  or  < 
Still  leas  uhls  to  resist  beat,  are  the  ealte ;  which  pireBent  d 
with  compound  atoms  each  made  up  of  fiv(\  six,  wven,  «gii| 
ten,  twelve,  or  more  aloms,  of  three,  if  not  more,  kiadi 
Then  there  are  tlie  hydratcd  salbs,  of  a  yot  greater  bettti^ 
gnioitr.  which  undergo  partial  decomposition  at  mnch  Ivw^ 
tnmpmiturcs.  After  them  come  the  furthcr*eampl>cstc4 
flupcrsults  and  double  salts,  iLsvitig  a  atnbility  agiiiadecreuedj 
and  so  throughout.  After  making  a.  few  unitnpurtiuit  qnali^ 
ficudons  demanded  li_v  peculiar  affinities,  I  believe  no  cbemisl 
will  deny  it  to  bo  a  gen&rul  law  of  these  inorganic  conbim' 
tiona  that,  othor  things  equal,  the  stability  decreasea  M  till 
complexity  increases.  And  then  when  we  pass  to  tbe  oam| 
pounds  that  make  up  organic  bodies,  we  find  thia  geoonl  inl 
■till  further  exemplified :  wo  find  much  greater  ooopJeaiq 
and  much  less  •lability.  An  atom  of  albumen,  for  in«*«n«% 
consists  of  482  ultimate  atoms  of  five  different  kinds.  Fibriiie» 
still  more  intricate  in  constitution,  contains  in  each  atom,  ^^ 
atoms  of  carbon,  40  of  nitrogen,  2of  sulphur,  328  of  hydrogen^ 
and  92  of  osygon— in  all,  G60  atoms;  or,  more  Btrictl]| 
speaking— equivalents.  And  these  two  substances  OTO  so  un^ 
atable  as  to  decomposo  at  quite  moderate  tomperatnrea  t  ai 
that  to  which  the  outside  of  a  joint  at  roast  meat  U 
exposed.  Possibly  it  will  bo  objected  that  some  inorguut 
compounds,  us  phosphuretled  hydrogen  and  chloride  of  i)itn>^ 
gen,  are  more  decomposable  tlinn  must  organic  compoandi^ 
This  is  true.  But  the  admission  may  be  mode  without  damage 
to  the  argument.  The  proposition  is  not  that  all  simplo  com^ 
binalions  are  more  fi.ied  than  all  comphx  ones.  To  cslaUiall 
tiur  inference  it  is  necessary  only  to  show  that,  as  an  aterOM 
fact,  the  simple  combinations  can  exist  at  a  higher  t«mpei»^ 
lure  than  the  complete  ones.  And  this  is  wholly  bevondj 
question.  Thus  it  is  manifest  that  the  present  cheioi^ 

col  heterogeneity  of  the  Earth's  surface  has  arisen  by  dearoei 
as  the  decrease  of  heat  baa  permitted ;  and  that  it  haso] 
itself  in  three  forms— firs^ in  Ihc  muUiplicelion  of  c 
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oompoiinds  ;(^econd^''iii  the  greater  number  of  different  de- 
meo-U  containediH  the  more  modem  of  these  compounds ;  and 
«4hir^/in  the  higher  and  more  yaried  multiples  in  which  these 
more  numerous  elements  combine. 

Withoux  specifying  them,  it  will  suffice  just  to  name  the 
meteorologic  processes  eventually  set  up  in  the  Earth's  at- 
mosphere, as  further  illustrating  the  alleged  law.  They 
equally  display  that  destruction  of  a  homogeneous  state  which 
results  from  unequal  exposure  to  incident  forces. 

§  152.  Take  a  mass  of  unorganized  but  organizuble  mat- 
ter— either  the  body  of  ome  of  the  lowest  living  forms,  or  the 
germ  of  one  of  the  higher.  Consider  its  circumstances. 
Either  it  is  immersed  in  water  or  air,  or  it  is  contained  with- 
in a  parent  organism.  Wherever  placed,  however,  its  outer 
and  inner  parts  stand  differently  related  to  surrounding 
agencies — ^nutriment,  oxygen,  and  the  various  stimuli.  But 
this  is  not  alL  Whether  it  lies  quiescent  at  the  bottom  of 
the  water  or  on  the  leaf  of  a  plant ;  whether  it  moves  through 
the  water  preserving  some  definite  attitude ;  or  whether  it  is 
in  the  inside  of  an  adult ;  it  equally  results  that  certain  parts 
of  its  surface  are  more  exposed  to  surrounding  agencies  than 
other  parts — in  some  cases  more  exposed  to  light,  heat,  or 
oxygen,  and  in  others  to  the  maternal  tissues  and  their  con- 
tents. Hence  must  follow  the  destruction  of  its  original 
eqtdlibrium.  This  may  take  place  in  one  of  two  ways.  Either 
the  disturbing  forces  may  be  such  as  to  overbalance  the 
affinities  of  the  org^mic  elements,  in  which  case  there  result 
those  changes  which  are  known  as  decomposition ;  or,  as  is 
ordinarily  the  case,  such  changes  are  induced  as  do  not  de- 
stroy the  organic  compounds,  but  only  modify  them :  the 
parts  most  exposed  to  the  modifying  forces  being  most  modi- 
fied.     To  elucidate  this,  suppose  we  take  a  few  cases. 

Note- first  what  appear  to  be  exceptions.     Certain  minute 
animal  forms  present  us  either  with  no  appreciable  differen- 
tiations or  with  differentiations  so  obscure  as  to  be  made  out 
19 
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with  great  difficulty.  In  tbe  Hbizopoda,  tho  BubstsDoc  of  tlw 
jell}- -like  body  remaiiu  throughout  Ufo  unorgantxod,  even  to 
tbe  extent  of  hariiig  no  limiting  mcmhnme ;  as  is  provui  br 
the  fact  that  the  thread- like  processes  protruded  by  tho  nua 
coalesce  on  touching  each  other.  Whether  or  not  tbe  nearl; 
allied  AnMsba,  of  which  the  less  numerous  and  more  bnlW 
processes  do  not  coalesce,  has,  as  lately  alleged,  someUunf 
Uka  a  oell-vall  and  a  nucleus,  it  is  clear  that  the  distineUoa 
of  parts  is  very  slight ;  since  particles  of  food  pass  bodilT  tstr 
the  inside  through  any  part  of  the  peripherj',  and  siuce  vhcii 
the  creature  is  crushed  to  pieces,  each  piece  bobares  as  tbr 
whole  did.  Now  thesu  cases,  in  wbicKthero  is  wther  no  contra*! 
of  structure  between  exterior  and  interior  or  very  little,  lLD«igh 
•cemingly  oppoeod  to  the  above  inference,  aro  really  very 
eignificoDt  eTidenccs  of  its  truth.  For  what  is  tb«  peenliarirF 
of  tbis  diTision  of  the  Protozoa  ?  Its  members  undergo  per- 
petual and  irregular  cbanges  of  form—they  show  no  per- 
sistent relation  of  parts.  >Vbat  klcly  formed  ■  portion  uf 
the  interior  is  now  protruded,  and,  as  u  temporary  limb,  ia 
attached  to  some  object  it  happens  to  towcli.  ^Vbat  is  now  u 
part  of  the  surface  will  presently  be  drown,  along  with  thB 
atom  of  nutriment  sticking  to  it,  into  the  centre  of  the  ma». 
Either  the  relations  of  inner  and  outer  have  no  permanent 
oxistcnce,  or  they  aro  very  slightly  marked.  But  by  the 
hypotheaiB,  it  is  only  because  of  their  unlike  positions  with 
rrapect  to  modifying  forces,  that  the  originally  like  units  of  b 
living  mass  become  unlike.  Wo  must  therefore  expect  co 
established  differentiation  of  parts  in  creatures  which  exbibii 
110  established  differences  of  position  in  their  parts ;  and  we 
must  expect  ©xtromely  little  differentiation  of  parte  where  the 
differences  of  position  avG  but  little  determined — which  is 
jnst  what  we  find.  This  negative  evidence  ia  borne 

out  by  positive  evidence.  When  we  turn  from  those  pro- 
teiibrm  apecka  of  living  jelly  to  organisms  having  an  un- 
changing distribution  of  substance,  we  find  differences  of  lia- 
CUE  correepooding  to  diSbrences  of  relalivc  position.     In  all 
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the  higher  Protozoa,  as  also  in  the  Protophyta,  we  meet  with 
a  fundamental  differentiation  into  cell-membrane  and  cell- 
contents;  answering  to  that  fundamental  contrast  of  con- 
ditions implied  by  the  terms  outside  and  inside.  On 
passing  from  what  are  roughly  classed  as  unicellular  organ- 
isms, to  the  lowest  of  those  which  consist  of  aggregated  cells, 
we  equally  observe  the  connection  between  structural  differ- 
ences and  differences  of  circumstance.  Negatively,  we  see 
that  in  the  sponge,  permeated  throughout  by  currents  of  sea- 
water,  the  indefiniteness  of  organization  corresponds  with  the 
absence  of  definite  nnlikeness  of  conditions :  the  peripheral 
and  central  portions  are  as  little  contrasted  in  structure  as  in 
exposure  to  stirrounding  agencies.  While  positively,  we  see 
that  in  a  form  like  the  ThalassicoUa,  which,  though  equally 
humble,  maintains  its  outer  and  inner  parts  in  permanently 
unlike  circumstances,  there  is  displayed  a  rude  structure 
obviously  subordinated  to  the  primary  relations  of  centre  and 
surface :  in  all  its  many  and  important  varieties,  the  parts 
exhibit  a  more  or  less  concentric  arrangement. 

After  this  primary  modification,  by  which  the  outer  tissues 
are  differentiated  from  the  inner,  the  next  in  order  of  con- 
stancy and  importance  is  that  by  which  some  part  of  the 
outer  tissues  is  differentiated  from  the  rest ;  and  this  corre- 
sponds with  the  almost  universal  fact  that  some  part  of  the 
outer  tissues  is  more  exposed  to  certain  environing  influences 
than  the  rest.  Here,  as  before,  the  apparent  exceptions  are 
extremely  significant.  Some  of  the  lowest  vegetal  organisms, 
as  the  Hematococci  and  Protococci,  evenly  imbedded  in  a 
mass  of  mucus,  or  dispersed  through  the  Arctic  snow,  display 
no  differentiations  of  surface ;  the  several  parts  of  their  sur- 
faces being  subjected  to  no  definite  contrasts  of  conditions. 
Ciliated  spheres  such  as  the  Volvox  have  no  parts  of  their 
periphery  unlike  other  parts ;  and  it  is  not  to  be  expected 
that  they  should  have ;  since,  as  they  revolve  in  all  directions, 
they  do  not,  in  traversing  the  water,  permanently  expose  any 
part  to  special  conditions.    But  when  wo  come  to  organisms 
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that  arc  eillicr  fixed,  or  ■while  moi-iiig  prtxtrvc  dcfuute  allP 
titdcs,  wo  no  longer  find  nniformitr  of  Bariiic«.  The  mod 
general  fact  which  can  be  asserted  with  respect  to  tho  strac- 
lures  of  plants  and  animals.  Is,  that  howfiver  much  nUko  in 
ehape  nnd  texture  tho  Tarioua  parU  of  tho  rxterior  maj-  >t 
6t»t  bo,  they  ocquiro  unliienessea  corresponding  to  the  on- 
likenesses  of  their  relationa  to  surrounding  ogencicft.  The  cili- 
nted  germ  of  a  Zoophyte,  which,  daring  its  locomotiTe  stage, , 
is  distinguiehablo  only  into  outvr  and  inner  tissues,  no  a 
hecomea  Gxatl,  than  its  upper  end  begins  to  assume  a  tlifl 
structure  from  its  lun-er.  Tlie  disc-shaped  ffrmma  t 
Mardtantia,  originally  alike  oii  both  surfuccs,  and  fol 
random  with  cither  side  uppermost,  immediately  bpg] 
develop  rootlets  on  the  under  side,  and  sfomala  on  the  ■ 
side:  a  fact  proving  beyond  question,  that  this  primaiyd 
entiation  is  determined  by  this  fiiDdsmentul  contrast  of  con- 
ditions. 

Of  course  in  the  germs  of  higher  organisms,  the  metamor- 
phoses immediately  due  to  the  instability  of  the  homogcnooua, 
are  soon  masked  by  those  due  to  thcassimiptionof  the  hered- 
itary type.     Such  early  changes,  however, ; 
uU  classes  of  organisms,  and  so  cannot  be  ascribed  to  h« 
entirely  conform  to  the  Ij^pothesia,     A  germ  which  1 
dergoitG  no  dovulopraentnl  moditicalions,  consists  of  a 
oidal  group  of  homogeneous  celia.     Universally,  tho  first  step 
in  its  evolution  is  tho  establishment  of  a  difference  bctw 
some  of  tho  peripheral  cells  and  the  colb  which  form  t 
torior — some  of  tho  peripheral  colls,  after  repeated  s 
neons  fissions,  coalosco  iuto  a  membrane ;  nnd  bv  continqj 
of  tho  process  this  membrane  spreads  until  it  speedily  ii 
the  entire  moss,  as  in  mammals,  or,  as  in  birds,  stops  aihfll 

that  for  some  time.     Here  we  have  two  significant  f 

Tho  first  is,  that  the  primary  unlikeness  arises  between  dn 
exterior  and  the  interior.  The  second  is,  that  tho  change 
which  thus  initiates  development,  does  not  take  place  mmul- 
tancoualy  over   tho  whole  exterior;    but  commences  at  tsw 
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place,  and  gradually  involves  the  rest.  Now  these  facts 
are  just  those  which  might  he  inferred  from  the  instability  of 
the  homogeneous.  The  surface  must,  more  than  any  other 
part,  become  unlike  the  centre,  because  it  is  most  dissimi- 
larly conditioned;  and  all  parts  of  the  surface  cannol 
simultaneously  exhibit  this  differentiation,  because  they  can- 
not be  exposed  to  the  incident  forces  with  absolute  imiform- 
ity.  One  other  general  fact  of  like  implication  re- 

mains. Whatever  be  the  extent  nf  fTn'a  pawpTioi^]  ]nyor  nf 
cells,  or  blastoderm  as  it  is  called,  it  presently  diyid^^  inta 
two  Ja^^8'«-4he^^^«$roQeh^^  or,  as  they  have  been 

otherwise  called,  the  ectoderm^aanhe  endoderm.  The  first 
of  these  is  formed  from  that  portion  of  the  layer  which  lies 
in  contact  with  surroimding  agents ;  and  the  second  of  them 
is  formed  from  that  portion  of  the  layer  which  lies  in  contact 
with  the  contained  mass  of  yelk.  That  is  to  say,  after  the 
primary  differentiation,  more  or  less  extensive,  of  surface 
from  centre,  the  resulting  superficial  portion  undergoes  a 
secondary  differentiation  into  inner  and  outer  parts — a 
differentiation  which  is  clearly  of  the  same  order  with  the 
preceding,  and  answers  to  the  next  most  marked  contrast  of 
conditions. 

But,  as  already  hinted,  this  principle,  understood  in  the 
simple  form  here  presented,  supplies  no  key  to  the  detailed 
phencmiena  of  organic  development.  It  fails  entirely  to  ex- 
plain generic  and  specific  peculiarities ;  and  indeed  leaves  us 
equally  in  the  dark  respecting  those  more  important  dis- 
tinctions by  which  families  and  orders  are  marked  out. 
Why  two  ova,  similarly  exposed  in  the  same  pool,  shoidd 
become  the  one  a  fish,  and  the  other  a  reptile,  it  cannot  tell 
U9.  That  from  two  different  eggs  placed  xmder  the  same 
hen,*  should  respectively  come  forth  a  duckling  and  a  chicken, 
is  a  £Bict  not  to  be  accounted  for  on  the  hypothesis  above 
developed.  We  have  here  no  alternative  but  to  fall  back 
upon  the  unexplained  principle  of  hereditary  transmission. 
The  capacity  possessed  by  an  imorp^anized  germ  of  unfolding 
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into  n  complex  adult,  which  repeat*  Dncestral  truits  i 
mmut«et  dotaiU,  and  that  even  when  it  bu  been  ] " 
conditions  unlike  those  of  Ita  onocotora,  is  a  cajKidly  w«  e 
Bt  present  understand.     That  ft  uiicitafopic  portion  t 
ingly  Btructureless  matter  »houlil  embody  nn  infiuence  of  «adi 
t-nd,  that  the  rceuUing  man  will  in  iifty  yoara  after  b 
eonty  or  inaane,  is  n  truth  whw-h  would  bi'  incredible  n 
not  daily  illnstretod.  Should  it  howovcr  turn  o 

woshall  hereafter  find  reason  forsnspectinp.tlint  thcsoii 
differentiations  which  nilults  exhibit,  arc  Ihcmat'In 
slowly  accumulated  and  transmitted  results  of  a  f 
that  Bcen  in  the  first  changcaof  tlio  germ ;  it  will  folloid 
even  those  embryonic  changes  due  to  hercdilory  infid^ 
are  remote  consequences  of  the  alleged  Inw.  Should] 
shown  that  the  slight  mollifications  ^vroupht  during  1 
each  adult,  and  hequeathod  to  offspring  along  with  all  lifep 
preceding  modifications,  are  themselves  nnlikeuesses  of  parts 
that  are  produced  by  nnlikencBscs  of  conditions ;  then  it  will 
follow  that  the  modi  li  cut  ions  displnj-ed  in  the  course  of  hb- 
bryonio  dcTplopment,  are  partly  direct  consequences  of  the 
instability  of  tho  homogeneous,  and  partly  indirect  ooase- 
qucnccs  of  it.  To  give  reasons  for  entertaining  this 

hypothesis,  however,  is  not  necdfnl  for  tho  justification  of  the 
position  hero  taken.  It  is  enough  that  the  moat  coaspicuow 
diflercntiations  which  incipient  organisms  universally  display, 
correspond  to  the  most  marked  differences  of  conditions  to 
which  their  parts  are  subject.  It  h  enough  that  tho  habitual 
contrast  between  outside  and  inside,  which  we  knoie  la  pro 
duced  in  inorganic  iniisscs  by  uulikoness  of  eiposuro  to  incj- 
dent  forces,  ia  strictly  paralleled  by  the  first  contrast  that 
makes  its  appearance  in  all  organic  masses. 

It  remains  to  point  out  that  in  the  assemblage  of  orgauMiu 
constituting  a  spocics,  tho  principle  enunciated  is  equally 
traccablo.     Wo  liavo  abimdant  materials  for  the  inducbon 
that  each  species  will  not  remain  uniform,  but  is  ever  faeow^H 
ing  lo  aomo  extent  multiform ;  and  there  is  ground  fori 
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deduction  that  this  lapso  from  homogeneity  to  heterogeneity  is 
caused  by  the  subjection  of  its  members  to  imllke  sets  of 
circumstances.  The  fact  that  in  every  species,  animal  and 
vegetal,  the  individuals  are  never  quite  alike ;  joined  with 
the  fact  that  there  is  in  every  species  a  tendency  to  the  pro- 
duction of  differences  marked  enough  to  constitute  varieties ; 
form  a  sufficiently  wide  basis  for  the  induction.  While  the 
deduction  is  confirmed  by  the  familiar  experience  that  varieties 
are  most  numerous  and  decided  where,  as  among  cultivated 
plants  and  domestic  animals,  the  conditions  of  life  depart 
from  the  original  ones,  most  widely  and  in  the  most  nimierous 
ways.  Whether  we  regard  "natural  selection"  as  wholly, 
or  only  in  part,  the  agency  through  which  varieties  are 
established,  matters  not  to  the  general  conclusion.  JFor  as 
the  survival  of  any  variety  prpves  its  constitution  to  be  in 
harmcinywfth^a  certain  aggregate  of  surrounding  forces — as 
the-imdtifiircation  of  a  variety  and  the  usurpation  by  it  of  an 
area  previously  occupied  by  some  other  part  of  the  species, 
implies  different  effects  produced  by  such  aggregate  of  forces 
on  the  two,  it  is  clear  that  this  aggregate  of  forces  is  the 
real  cause  of  the  differentiation — it  is  clear  that  if  the  variety 
supplants  the  original  species  in  some  localities  but  not  in 
others,  it  does  so  because  the  aggregate  of  forces  in  the  one 
locality  is  unlike  that  in  the  other — it  is  clear  that  the  lapse 
of  the  species  from  a  state  of  homogeneity  to  a  state  of  hetero- 
geneity arises  from  the  exposure  of  its  different  parts  to 
difierent  aggregates  of  forces. 

§  153.  ^Among  mental  phenomena  it  is  difiicult  to  establish 
the  alleged  law  without  an  analysis  too  extensive  for  the 
occasion.  To  show  satisfactorily  how  states  of  consciousness, 
originally  homogeneous,  become  heterogeneous  through  dif- 
ferences in  the  changes  wrought  by  different  forces,  would 
require  us  carefully  to  trace  out  the  organization  of  early 
experiences.  Were  this  done  it  would  become  manifest  that 
the  development  of  intelligence,  is,  imder  one  of  its  chief 
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aspects,  «  dividiug  iiito  Bepttnite  ckssco,  the  uulilie  tli^^ 
preriouHly  confoanded  together  in  one  cloas — a  formation  uf 
sub-daasea  and  Bub-aub-classcs,  until  thu  unca  confust-d  ag- 
gregate of  objects  knoim,  U  resolved  into  an  aggregate  wMcli 
unites  extreme  heterogeneity  among  its  multiplied  groapi, 
with  completo  homogeneity  among  the  members  of  each 
group.  If,  for  example,  wn  followed,  through  ascending  gTitd«« 
of  creatures,  the  gtncsis  of  that  vast  structiire  of  knowledge 
aejuind  by-sishi,  we  should  find  that  in  the  first  stagv, 
where  ej'ca  nuffico  for  nothing  beyond  the  discriminutioii  of 
light  from  darknesji,  the  only  possible  classifications  of  objects 
seen,  must  be  thoso  based  on  the  manner  in  whinh  light  it 
obatructed,  nnd  the  degree  in  which  it  is  obatnicitJ.  "We 
should  find  that  by  such  undeveloped  visual  organs,  the 
shadows  traversing  the  rudimpntary  retina  would  bo  merely 
diatiDgiiished  into  those  of  the  stationary  objccfa  whicli 
the  creature  puaaed  during  its  own  movementa,  and  thoso 
of  the  moving  objecta  which  came  near  the  creature  whili' 
it  was  at  rest ;  and  that  so  the  extremely  general  clas- 
sification of  visible  things  into  stationary  and  moving,  would 
bo  the  earliest  formed.  We  should  find  that  whcrca*  the 
aimpleet  eyes  arc  not  fitted  to  distinguish  between  an  obstruc- 
tion of  light  caused  by  a  small  object  close  to,  and  an  obetnic- 
tion  caused  by  a  large  object  at  some  distance,  eyea  a  Uttle 
more  developed  must  bo  competent  to  such  a  distinctioa; 
whence  must  result  a  vagxte  difl'erentiation  of  the  class  of 
moving  objects,  into  the  nearer  and  the  more  I'emote.  TVe 
should  find  that  such  further  improvements  in  vision  as  thiea 
which  make  possible  a  better  estimation  of  dlstaneea  by 
adjustment  of  the  optic  axes,  and  those  which,  through  en- 
largement and  subdivision  of  the  retina,  make  possible  the  dis- 
crimination oi'  shapes,  must  have  the  effects  of  giving  greater 
definiteness  to  the  classes  already  formed,  and  of  sub-dividing 
these  into  smuller  classes,  consisting  uf  objects  less  unlike.  And 
we_8houId  find  that  each  additional  refinement  of  the  p 
tive  organs,  roust  similarly  lead  to  n  multi^licfttipjtt  pfdi 
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and  a  sharpening  of  the  limits  of  each  diYiBion.  In  every  infant 
might  be  traced  the  analogous  transformation  of  a  confused 
aggregate  of  impressions  of  surrounding  objects^  not  recognized 
as  differing  in  their  distances,  sizes,  and  shapes,  into  separate 
classes  of  objects  imlike  each  other  in  these  and  various  other 
respects.  And  in  the  one  case  as  in  the  other,  it  might  be 
shown  that  the  change  from  this  first  indefinite,  incoherent 
and  comparatively  homogeneous  consciousness,  to  a  definite, 
coherent,  and  heterogeneous  one,  is  due  to  differences  in  tho 
actions  of  incident  forces  on  the  organism.  These 

brief  indications  of  what  might  be  shown,  did  space  permit, 
must  here  suffice.  Probably  they  will  give  adequate  clue  to 
an  argument  by  which  each  reader  may  satisfy  himself  that 
the  course  of  mental  evolution  offers  no  exception  to  the 
general  law.  In  further  aid  of  such  an  argument,  I  will  here 
add  an  illustration  that  is  comprehensible  apart  from  the 
process  of  mental  evolution  as  a  whole. 

It  has  been  remarked  (I  am  told  by  Coleridge,  though  I 
have  beenimable  to  find  the  passage)  that  jQtiLihe  advaneo 
of  langiiage,  words  whicj^...vpiTft  arigiTTn11y.,jalika.  in  their 
meanings  acquire  unlike  meanings- — a  change  which  he 
expresses  by  the  formidable  word  "  desynonymization.'* 
Among  indigenous  words  this  loss  of  equivalence  cannot 
be  clearly  shown ;  because  in  them  the  divergencies  of 
meaning  began  before  the  dawn  of  literature.  But  among 
words  that  have  been  coined,  or  adopted  from  other 
languages,  since  the  writing  of  books  commenced,  it  is 
demonstrable.  In  the  old  divines,  miscreant  is  used  in 
its  etymological  sense  of  unbeliever  ;  but  in  modem  speech  it 
has  entirely  lost  this  sense.  Similarly  with  eriUdoer  and 
male/actor:  exactly  synonymous  as  these  are  by  derivation, 
they  are  no  longer  synonymous  by  usage :  by  a  malefactor 
we  now  understand  a  convicted  criminal,  which  is  far  from 
being  the  acceptation  of  evil-doer.  The  verb  produce,  bears  in 
Euclid  its  primary  meaning — to  prolong,  or  draw  out ;  but 
the  now  largely  developed  meanings  of  produce  have  little  in 
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oommoa  inth  tlie  meaning  of  pnlm^,  or  trammA  h  Al 
Chatdt  (tf  England  litni^^,  an  odd  offnt  fMBlli  inm^iBm 
ocoorraice  of  prevmt  in  its  orifpiul  Man — to  MMf  A^biik 

initead  of  ita  modem  Bpecialiied  Mnst— to  COM*  i(^b«  Mtt  A* 
e^wf  of  arruting.  Bat  the  moak  oaodoBTC  aim  M«  tbii« 
in  whioli  tliB  oonttaated  wozdfl  ooaiiiat  of  tha  NDtB  puts  JSft»> 
ently  combined ;  tm  iapo  tmAr  and  mmthrfo.  We  fo  «Mfa 
a  tree,  and  ire  mtdergo  a  pain.  Bat  tlioagli,  if  anahftiiMlIf 
oonsidend,  the  meaning!  of  tlieae  iinimwiiiiii  mnU  ba  Hw 
aame  irere  the  iroida  tnuuposed,  baUt  Itaa  ao  far  modiM 
their  meaningt  that  m  oonld  not  without  abaordity  ipaak  ot 
undergoing  n  tne  tad  goitig  under  »  fniL  OaodMa 

8uoh  instances  might  be  Intmght  to  shov  that  betwaea  two 
vords  which  are  originally  of  like  fbree,  an  eqoilibrinm  can. 
not  be  maiatnincd.  Unleas  they  are  daily  used  in  exactly 
equal  degrees,  in  exactly  similar  relations  (against  which 
thcro  aro  inEnttc  probabilities),  there  necessarily  arisee  a  habit 
of  associating  one  rather  than  the  other  with  particnlar  acta, 
or  objocts.  Such  a  habit,  once  commenced,  becomes  confirm- 
ed ;  and  gradually  their  homogeneity  of  meaning  disappears. 
In  each  individual  wo  may  see  the  tendency  which  incvitablT 
lends  to  this  result.  A  certain  Tocabnlary  aud  a  certain  set 
of  phrases,  distinguish  the  speech  of  each  person:  each  per- 
lon  habitually  uses  certain  words  in  places  where  other  wordi 
are  habitually  used  by  other  persona ;  and  there  is  a  con- 
tinual recurrence  of  favourite  expressions.  This  inability  to 
maintain  a  balance  in  the  use  of  verbal  symbols,  which  cha- 
racterizes every  man,  characterizes,  by  consequence,  aggre- 
gates of  men ;  and  the  desynonymization  of  words  is  the  ulti- 
mate cfieet. 

Should  any  difficulty  be  felt  in  understanding  how  these 
mental  changes  exemplify  a  law  of  physical  transformations 
that  are  wrought  by  physical  forces,  it  will  disappear  on  con- 
templating acta  of  mind  as  nervous  functions.  It  will  be 
seen  that  each  loss  of  equilibrium  above  instanced,  is  a  loM  of 
functional  equality  between  some  two  elements  of  then 
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system.  And  it  will  be  seen  that,  as  in  other  cases,  this  loss 
of  functional  equality  is  due  to  differences  in  the  incidence  of 
forces.  ^ 

§  154*  Masses  of  men,  in  common  ^vith  all  other  masses, 
show  a  like^roclixitjC.similarly  caused.  Small  combinations 
and  large  sfipieties  equally  manifest  it ;  and  in  the  one,  as  in 
the  other,  both  governmental  and  industrial  differentiations 
are  initiated  by  it.  Let  us  glance  at  the  tacts  under  these 
two  heads. 

A  business  partnership,  balanced  as  the  authorities  of  its 
members  may  theoretically  be,  practically  becomes  a  imion  in 
which  the  authority  of  one  partner  is  tacitly  recognized  as 
greater  than  that  of  the  other  or  others.  Though  the  share- 
holders have  given  equal  powers  to  the  directors  of  their 
tximpany,  inequalities  of  power  soon  arise  among  them ;  and 
usually  the  supremacy  of  some  one  director  grows  so  marked, 
that  his  decisions  determine  the  course  which  the  board  takes. 
Nor  in  associations  for  political,  charitable,  literary,  or  other 
purposes,  do  we  fail  to  find  a  like  process  of  division  into 
dominant  and  subordinate  parties ;  each  having  its  leader,  its 
members  of  less  influence,  and  its  mass  of  uninfluential  mem-, 
bcrs.  These  minor  instances  in  which  imorganized  groups  of 
men,  standing  in  homogeneous  relations,  may  be  watched 
gradually  passing  into  organized  groups  of  men  standing  in 
heterogeneous  relations,  give  us  the  key  to  social  inequalities. 
Barbarous  and  civilized  communities  are  alike  characterized 
by  separation  into  classes,  as  well  as  by  separation  of  each 
class  into  more  important  and  less  important  units ;  and  this 
structure  is  manifestly  the  gradually-consolidated  result  of  a 
process  like  that  daily  exemplified  in  trading  and  other  com- 
binations. So  long  as  men  are  constituted  to  act  on  one  an- 
other, either  by  physical  force  or  by  force  of  character,  the 
struggles  for  supremacy  must  finally  be  decided  in  favour  ot 
some  one  ;  and  the  diffBrence  once  commenced  must  tend  to 
become  ever  more  marked.   Its  unstable  equilibrium  being  de- 
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etrojed,  the  uniform  muat  gravitate  with  increasing  rupidity 
into  the  multiform.  And  so  supremacy  and  eubordioation 
muat  establish  themselves,  as  we  aeo  they  do,  throughout  the 
whole  structure  of  a  society,  from  the  great  class- divisions 
pervading  its  entire  hody,  down  to  village  cliques,  and  even 
down  to  every  posse  of  school-boys.  Probably  it  will 

be  objected  that  such  changes  result,  not  from  tbe  homog«- 
neity  of  the  original  aggregations,  but  from  their  non-homo- 
geneity— from  certain  alight  differences  existing  among  their 
units  at  the  outset.  This  is  doubtless  the  proximate  cause 
In  strictness,  such  changes  must  be  regarded  as  transforma- 
tions of  the  relatively  homogeneous  into  the  relatively  hetero- 
geneous. But  it  is  abundantly  clear  that  an  aggregation  of 
men,  absolutely  alike  in  their  endowments,  would  eventually 
undergo  a  similar  transformation.  For  in  the  absence  of 
perfect  uniformity  in  the  lives  severally  led  by  them — in 
their  occupations,  physical  conditions,  domestic  relations,  and 
trains  of  thought  and  feeling — there  must  arise  differencee 
among  them  ;  and  these  must  finally  initiate  social  difieron- 
tiations.  Even  inequalities  of  health  caused  by  Occidents, 
must,  by  entailing  inequalities  of  physical  and  mental  power, 
disturb  the  exact  balance  of  mutual  influences  among  the 
anits;  and  the  balance  once  disturbed,  must  inevitably  be 
lost.  Whence,  indeed,  besides  seeing  that  a  body  of  men 
absolutely  homogeneous  in  their  govemmcntol  relations,  most, 
like  all  other  homogeneous  bodies,  become  heterogeneous, 
we  also  see  that  it  must  do  this  from  the  same  ultimate  cause 
—unequal  exposure  of  its  parts  to  incident  forces. 

The  first  industrial  di\-i8ions  of  societies  are  much  mOTe 
obviously  due  to  unlikenesses  of  external  circumstances. 
Such  divisions  are  absent  until  such  unlikenesses  are  estfl1>> 
Ushed.  Komadic  tribes  do  not  permanently  expose  any 
j;roups  of  their  members  to  special  local  conditions  ;  nor  does 
a  stulioiiary  tribe,  when  occupying  only  a  small  area,  m&tn- 
taiii  from  generalion  to  generation  marked  contrasts  in  f 
local  conditions  of  ils  members  ;  nnd  in  such  tribes  thcTQ  | 
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no  decided  economical  difiTerentiations.     But  a  community 
whicby  growing  populous,  has  overspread  a  large  tract,  and 
lias  become  so  far  settled  that  its  members  live  and  die  in  tbeir 
respective  districts,  keeps  its  several   sections  in  different 
physical  circumstances  ;  and  then  they  no  longer  remain  alike 
in  their  occupations.     Those  who  live  dispersed  continue  to 
hunt  or  cultivate  the  earth  ;  those  who  spread  to  the  sea-shore 
fall  into  maritime  occupations ;  while  the  inhabitants  of  some 
spot  chosen,  perhaps  for  its  centrality,  as  one  of  periodical 
assemblage,  become  traders,  and  a  town  springs  up^     Each 
of  these  classes  xmdergoes  a  modification  of  character  conse- 
quent on  its  function,  and  better  fitting  it  to  its  function. 
Later  in  the  process  of  social  evolution  these  local  adapt- 
ations are  greatly  multiplied.       A  result  of  differences  in 
soil  and  climate,  is  that  the  rural  inhabitants  in  different 
parts  of  the  kingdom  have  their  occupations  partially  special- 
ized ;  and  become  respectively  distinguished  as  chiefly  pro- 
ducing cattle,  or  sheep,  or  wheat,  or  oats,  or  hops,  or  cyder. 
People  living  where  cK)al-fields  are  discovered  are  transform- 
ed into  colliers ;  Oornishmen  take  to  mining  because  Corn- 
wall is  metalliferous ;  and  the  iron-manufactxire  is  the  domi- 
nant   industry   where    iron-stone  is  plentiful      Liverpool 
has  assumed  the  office  of  importing  cotton,  in  consequence  of 
its  proximity  to  the  district  where  cotton  goods  are  made ; 
and  for  analogous  reasons,  Hull  has  become  the  chief  port  at 
which  foreign  wools  are  brought  in.     Even  in  the  establish- 
ment of  breweries^  of  dye-works,  of  slate-quarries,  of  brick- 
yards, we  may  see  the  same  truth.     So  that  both  in  general 
and  in  detail,  the  specializations  of  the  social  organism  which 
characterize  separate  districts,  primarily  depend  on  local 
circumstances.     Those  divisions  of  labour  which  under  an- 
other aspect  were  interpreted  as  due  to  the  setting  up  of  motion 
in  the  directions  of  least  resistance  (§  80),  are   here  in- 
terpreted as  due  to  differences  in  the  incident  forces ;   and 
the  "Two   interpretations    are   quite    consistent    with  *  each 
other.     For  that  which  in  each  case  determines  the  direction 
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of  least  icajstonce,  is  tbo  dutribution  of  the  tones  to  b 
cxHoe;  and   hiinnj  unlilccneMsca  of  dutribulioQ  in  i 
localities,  eataila  unlikaneascs  in  ibo  coatsa  of  human  a 
in  tboBO  localiticfl^-cn tails  industrial  diScreotiatioua. 

&  155.  It  bos  still  to  bo  sbown  tlist  this  gcnoRil  ti 
demoiiBtrablo  njmcri.  Wo  have  to  prove  speciHcally  tltal 
7l'ie  instability  of  the  homogcmooiis  ia  n  rorollAry  from  liia 
penuatenco  of  force.  Already  this  haa  boon  tacitly  iropbed 
by  assigning  unlikcncss  in  the  csposUTO  of  ita  parta  Id 
nirrounding  agencies,  as  the  reason  why  a  iinifomt  tnaBs  loaec 
its  uniformity.  But  here  it  will  be  proper  to  expand  tUk 
tacit  implication  into  defiuif«  proof.  ^H 

On  striking  a  maw  of  matter  with  such  force  as  eilbei^H 
indent  it  or  make  it  fly  to  pieces,  wc  sea  both  thnt-tlw  bb^| 
ufiecta  differently  its  different  parts,  and  that  tbo.^ifi0rei!fl^| 
are  consequent  on  the  uiiliko  relations  of  its  parts  to  ^^M 
forw)  impressed.  Tho  part  with  which  tlio  strilung  V)OJ^| 
cornea  in  contact,  receiving  Uio  whole  of  the  comnmnicatiH 
momentnm,  is  driven  in  towards  the  centre  of  the  ma^| 
It  thus  compresses  and  tends  to  dlsplaco  the  more  centn^H 
Hituated  portions  of  tho  mass.  These,  howc\-er,  casnot^H 
compressed  or  thrust  out  of  their  places  without  pressing  ^M 
all  anrronnding  portions.  And  when  the  blow  is  viol^H 
enough  to  fracture  the  muss,  wc  see,  in  the  radial  disperd^l 
of  ita  fragments,  that  the  original  momentum,  in  being  ^^M 
Iribut«d  throughout  it,  hzs  been  diWdcd  into  numerous  nug^f 
momenta,  unlike  in  their  directions.  We  see  that  these  ^H 
rectiona  are  determined  by  the  positions  of  the  parts  with  w^M 
spect  to  each  other,  and  with  respect  to  tho  point  of  impA^H 
We  see  that  the  parts  are  differently  affected  by  the  disn^H 
tive  force,  because  they  are  differently  related  to  it  in  th^H 
directions  and  attachments — that  the  effects  being  tho  jof^| 
products  of  the  cause  and  the  conditions,  cannot  be  aUke<^H 
parts  which  are  differently  conditioned.  A  hoi^^^^M 

which  radiant  heat  is  falling,  exemplifies  this  tnitli  still  na^H 
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clearly.  Taking  the  simplest  case  (that  of  a  sphere)  we  see 
that  while  the  part  nearest  to  the  radiating  centre  receives 
the  rays  at  right  angles,  the  rays  strike  the  other  parts  of  the 
exposed  side  at  all  angles  from  90®  down  to  0®.  Again,  the 
molecular  vibrations  propagated  through  the  mass  from  the 
surface  which  receives  the  heat,  must  proceed  inwards  at  an- 
gles differing  for  each  point.  Further,  the  interior  parts  of 
the  sphere  affected  by  the  vibrations  proceeding  from  all 
points  of  the  heated  side,  must  be  dissimilarly  affected  in  pro- 
portion as  their  positions  are  dissimilar.  So  that  whether 
they  be  on  the  recipient  area,  in  the  middle,  or  at  the  remote 
side,  the  constituent  atoms  are  all  thrown  into  states  of  vibra- 
tion more  or  less  imlike  each  other. 

But  now,  what  is  the  ultimate  meaning  of  the  conclusion 
that  a  uniform  force  produces  different  changes  throughout  a 
uniform  mass,  because  the  parts  of  the  mass  stand  in  different 
relations  to  the  force  ?  Fully  to  understand  this,  we  must 
contemplate  each  part  as  simultaneously  subject  to  other 
forces — ^those  of  gravitation,  of  cohesion,  of  molecular  motion, 
&c.  The  effect  wrought  by  an  additional  force,  must  be  a 
resultant  of  it  and  the  forces  already  in  action.  If  the  forces 
already  in  action  on  two  parts  of  any  aggregate,  are  different  in 
their  directions,  the  effects  produced  on  these  two  parts  by  like 
forces  must  be  different  in  their  directions.  Why  must  they  be 
different  P  They  must  be  different  because  such  unlikeness  as 
exists  between  the  two  sets  of  factors,  is  made  by  the  presence 
in  the  one  of  some  specially-directed  force  that  is  not  pre- 
sent in  the  other;  and  that  this  force  will  produce  an 
effect,  rendering  the  total  result  in  the  one  case  imlike  that 
in  the  other,  is  a  necessary  corollary  from  the  persistence  of 
force.  Still  more  manifest  does  it  become  that  the  dis- 

similarly-placed parts  of  any  aggregate  must  be  dissimilarly 
modified  by  an  incident  force,  when  we  remember  that  the 
quantities  of  the  incident  force  to  which  they  are  severally 
subject,  are  not  equal,  as  above  supposed ;  but  are  nearly  al- 
ways very  unequal.     The  outer  parts  of  masses  are  usually 
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alooe  exposed  to  chrmk'cil  ii(-tinui ;  and  not  onlv  nre  tli^ 
inner  parts  shielded  from  tho  affinities  of  external  elemmta. 
but  such  ofEnities  are  brouglit  to  bear  tmoqiiallT  on  tlieir 
our&ces;  ainco  chpmical  action  sets  up  currrnta  Ihrongh  th» 
Btediam  in  which  it  tiikoa  place,  and  so  brings  to  the  Tarioiu 
parts  of  tho  surface  unequal  qnnntities  of  the  active  sgeat. 
Again,  the  amounts  of  any  cxtemul  radiant  force  which  llw 
ditfercnt  parls  of  an  aggregate  tecei\-e,  are  widely  contrasted : 
wo  have  the  contrast  between  the  quantity  falling  on  the 
udo  next  the  ruilinting  centre,  and  the  quantity,  or  rather  no 
quantity,  falling  on  the  opposite  side ;  we  have  contrasla  in 
the  quantities  received  by  difforently-plncod  areas  on  the 
exposed  side ;  and  wo  have  endless  contrasts  between  the 
quantities  received  by  the  various  parts  of  tho  interior.  Simi- 
larly when  mcehanical  force  is  expended  on  any  aggregate, 
either  by  collision,  continued  pressure,  or  tension,  tho  amount.i 
of  strain  distributed  throughout  tho  mass  are  manifestly 
unlike  for  unlike  positions.  But  to  say  tho  dilFerent  parts  uf 
an  aggregate  recoivo  diifcrent  quantities  of  any  incident  force, 
is  to  say  that  their  states  are  modified  by  it  in  different 
degrees — is  to  say  that  if  they  were  before  homogeneooa  ia 
Ihcir  relations  they  must  be  rendered  to  a  proportionate 
extent  heterogeneous ;  since,  force  being  persistent,  the 
diiferent  quantities  of  it  falling  on  the  different  parts, 
must  work  in  them  different  quantities  of  effect — different 
changes.  Tet  one  more  kindred  deduction  is  required 

to  complete  tho  argument.  We  may,  by  parallel  reasoni 
reach  tho  conclusion  that,  even  apart  from  the  action  of  axii 
temal  force,  tho  equilibrium  of  a  homogeneous  aggreguto 
be  dcstro}'ed  by  the  unequal  actions  of  its  parts  on  each  o1 
That  mutual  influence  which  produces  aggregation  (not  to 
mention  other  mutual  influences)  must  work  different  effects 
on  the  different  parts ;  since  they  are  acveroUy  rxpoeed  to  it 
in  unlike  amounts  and  directions.  This  will  bo  clearly  seen 
on  remembering  that  tho  portions  of  which  the  whole  is 
Dp,  may  bo  BOveniUy  regarded  as  minor  wholes ;  that  on  c: 
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these  minor  wholes,  the  action  of  the  entire  aggregate  then 
becomes  an  external  incident  force ;  that  such  external  inci- 
dent force  must,  as  above  shown,  work  unlike  changes  in  the 
parts  of  any  such  minor  whole ;  and  that  if  the  minor  wholes 
are  severally  thus  rendered  heterogeneous,  the  entire  aggre- 
gate  is  rendered  heterogeneous. 

The  instability  of  the  homogeneous  is  thus  deducible  from 
that  primordial  truth  which  underlies  our  intelligence.  One 
stable  homogeneity  only,  is  hypothetically  possible;  If  centres 
of  force,  absolutely  imiform  in  their  powers,  were  diffiised 
with  absolute  uniformity  through  unlimited  space,  they  would 
remain  in  equilibrium.  This  however,  though  a  verbally 
intelligible  supposition,  is  one  that  cannot  be  represented  in 
thought ;  since  unlimited  space  is  inconceivable.  But  all 
finite  forms  of  the  homogeneous — all  forms  of  it  which  we 
can  know  or  conceive,  must  inevitably  lapse  into  hetero- 
geneity. In  three  several  ways  does  the  persistence  of  force 
necessitate  this.  Setting  external  agencies  aside,  each  unit 
of  a  homogeneous  whole  must  be  differently  affected  from 
any  of  the  rest  by  the  aggregate  action  of  the  rest  upon  it. 
The  resultant  force  exercised  by  the  aggregate  on  each  imit, 
being  in  no  two  cases  alike  in  both  amount  and  direction,  and 
usually  not  in  either,  any  incident  force,  even  if  uniform  in 
amount  and  direction,  cannot  produce  like  effects  on  the  tmits. 
And  the  various  positions  of  the  parts  in  relation  to  any  in- 
cident force,  preventing  them  from  receiving  it  in  uniform 
amounts  and  directions,  a  further  difference  in  the  effects 
wrought  on  them  is  inevitably  produced. 

One  further  remark  is  needed.  To  the  conclusion  that 
the  changes  with  which  Evolution  commences,  are  thus  ne- 
cessitated, remains  to  be  added  the  conclusion  that  these 
changes  must  continue.  The  absolutely  homogeneous  must 
lose  its  equilibrium;  and  the  relatively  homogeneous  must 
lapse  into  the  relatively  less  homogeneous.  That  which 
is  true  of  any  total  mass,  is  true  of  the  parts  into  which 
it  segregates.      The  uniformity  of   each  such  part  must 
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as  inevitably  bo  lost  in  mnltiformity,  as  was  that  of  the 
original  whole ;  and  for  like  reasons.  And  thus  the  continaed 
chimges  which  characterize  Evolution^  in  so  far  as  they  axe 
constituted  by  the  lapse  of  the  homogeneous  into  the  hetero- 
geneous^ and  of  the  less  heterogeneous  into  the  more  hetero- 
geneousy  are  necessary  oonsequences  of  the  petsisleiiUB- W 
foroe. 


CHAPTER    XX. 

THE   MULTIPLICATION   OF   EFFECTS. 

§  156.  To  the  cause  of  increasing  complexity  set  forth  in 
the  last  chapter,  wo  have  in  this  chapter  to  add  another. 
Though  secondary  in  order  of  time,  it  is  scarcely  secondary  in 
order  of  importance.  Even  in  the  absence  of  the  cause 
already  assigned,  it  would  necessitate  a  change  from  the 
homogeneous  to  the  heterogeneous ;  and  joined  with  it,  it 
makes  this  change  both  more  rapid  and  more  involved.  To 
come  in  sight  of  it,  we  have  but  to  pursue  a  step  further, 
that  conflict  between  force  and  matter  already  delineated. 
Let  us  do  this. 

.  Whenii_imifQrin.aggxegato-  is  snljfoctfo  auniform  force, 
we  have  seen  that  its  constituents,  being  differently  condi- 
tioned, arc  differently  modified.  But  while  we  have  con- 
templated the  various  parts  of  the  aggregate  as  thus  undergo- 
ing unlike  changes,  we  have  not  yet  contemplated  the  unlike 
changes  simultaneously  produced  on  the  various  parts  of  the 
incident  force.  These  must  be  as  numerous  and  important  as 
the  others.  Action  and  re-action  being  equal  and  opposite,  it 
follows  that  in  differentiating  the  parts  on  which  it  falls  in 
unlike  ways,  the  incident  force  must  itself  be  correspond- 
ingly differentiated.  Instead  of  being  as  before,  a  uniform 
force,  it  must  thereafter  be  a  multiform  force — a  group  of 
dissimilar  forces.  A  few  illustrations  will  make  this  tnith 
manifest. 
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A  single  force  is  divided  by  conflict  with  matter  into 
forces  that  widely  diverge.  In  the  caae  lately  cited,  of  s 
body  flhatterod  by  i-iolent  collision,  Ijesides  the  change  of  the 
homogeneous  mass  into  a  beterogeneoua  group  of  scattered 
fragments,  there  ia  a  change  of  the  homogeneous  momentom 
into  a  group  of  momenta,  beterogeneoua  in  both  amounti 
and  directions.  Similarly  with  the  forces  we  know  as  light 
and  heat.  After  tlie  dispersion  of  these  by  a  radiating  body 
towards  all  points,  tliey  are  re-dispersod  towards  all  points 
by  the  bodies  on  which  they  fnlL  Of  the  Sun's  rays,  issu- 
ing from  him  on  eve'^y  side,  some  few  strike  the  Mood. 
These  being  reflected  at  all  angles  from  the  Moon's  sur- 
face, some  few  of  tlieni  strike  Iho  Earlli.  By  a  like 
process  the  few  which  reach  the  Earth  are  again  dif- 
fused througli  surrounding  space.  And  on  rach  occasion, 
such  portions  of  the  rays  as  aro  absorbed  instead  of  nv 
flected,  undergo  refractions  that  equally  destroy  their 
parallelism.  Aloro  than  this   is  true.     Sy  conflict 

with  mottcr,  a  uniform  force  is  in  part  changed  into  forces 
differing  in  their  directions  ;  uud  in  port  it  ia  changed  into 
forces  differing  in  their  lands.  When  one  body  ia  Btmok 
against  another,  that  which  we  usually  regard  as  the  effect, 
b  a  change  of  position  or  motion  in  one  or  both  bodies.  Bnt 
a  moment's  thought  showM  that  this  is  a  very  incomplete 
view  of  the  matter,  Besides  the  visibJfc  mechanical  result, 
sound  is  produced ;  or,  to  speak  accurately,  a  vibration  in 
one  or  both  bodies,  and  in  the  surrounding  air  :  and  tuider 
some  circumstances  we  call  this  the  effect.  Moreover,  the 
air  has  not  simply  been  made  to  vibrate,  but  hns  had  cumnls 
raised  in  it  by  tlio  transit  of  the  bodies.  Further,  if  there  it 
not  that  great  structurol  change  which  we  call  fracture,  then 
is  a  disarrangement  of  the  particles  of  the  two  bodies  around 
their  point  of  collision  ;  amounting  in  some  cases  to  a  visible 
condensation.  Yet  more,  this  condensation  is  accompanied 
by  disengagement  of  heat.  In  some  eases  a  spark — that  is, 
lig-hf — results,  from  the  incandescence  of  a   portion   struck 
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off;  and  occasioDally  this  incandescence  is  associated  with 
chemical  combination.  Thus,  by  the  original  mechanical 
force  expended  in  the  collision,  at  least  five,  and  often  more, 
different  kinds  of  forces  have  been  produced.  Take,  again, 
the  lighting  of  a  candle.  Primarily,  this  is  a  chemical 
change  consequent  on  a  rise  of  temperature.  The  process  of 
combination  having  once  been  set  going  by  extraneous  heat, 
there  is  a  continued  formation  of  carbonic  acid,  water,  &c. — 
in  itself  a  result  more  complex  than  the  extraneous  heat  that 
first  caused  it.  But  along  with  this  process  of  combination 
there  is  a  production  of  heat ;  there  is  a  production  of  light ; 
there  is  an  ascending  column  of  hot  gases  generated ;  there 
are  currents  established  in  the  surroimding  air.  Nor  doeft 
the  decomposition  of  one  force  into  many  forces  end  here. 
Each  of  the  several  changes  worked  becomes  the  parent  of 
further  changes.  The  carbonic  acid  formed,  will  by  and  by 
combine  with  some  base ;  or  under  the  influence  of  sunshine 
give  up  its  carbon  to  the  leaf  of  a  plant.  The  water  will 
modify  the  hygrometric  state  of  the  air  around ;  or,  if  the 
current  of  hot  gases  containing  it  come  against  a  cold  body, 
will  be  condensed:  altering  the  temperature,  and  perhaps 
the  chemical  state,  of  the  surface  it  covers.  The  heat  given 
out  melts  the  subjacent  tallow,  and  expands  whatever  it 
warms.  The  light,  falling  on  various  substances,  calls  forth 
from  them  reactions  by  which  it  is  modified ;  and  so  divers 
colours  are  produced.  Similarly  even  with  these  secondary 
actions,  which  may  be  traced  out  into  ever-multipljring 
ramifications,  until  they  become  too  minute  to  be  appreci- 
ated. .IJnlvexsally,  thnn,  the  effect  is  more  comples^ 
than  thp_cau8s.  Whether  thetiggrcgatfr  tm  whrclrit  falls  be 
homogeneous  or  otherwise,  an  incident  force  is  transformed 
by  the  conflict  into  a  number  of  forces  that  differ  in  their 
amoimts,  or  directions,  or  kinds;  or  in  all  these  respects. 
And  of  this  group  of  variously-modified  forces,  each  ulti- 
mately undergoes  a  like  transformation. 

Let  ufl  now  mark  how  the  process  of  evolution  is  furthered 
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by  this  multiplication  of  effects.  An  incident  force  decojn* 
posed  by  the  reactions  of  a  body  into  a  group  of  uollke  (vuxe 
— a  uniform  force  thus  reduced  to  a  miiltiforrj  force — be- 
comes the  cause  of  a  aocondary  increase  of  maltiformitv  in 
^he  body  which  decomposes  it.  In  the  last  chapter  we  eaw 
that  the  several  parts  of  an  aggregate  are  differently  modi- 
fied by  any  incident  force.  It  has  just  been  shown  that  by  the 
reactions  of  tho  differently  modified  parts,  the  incIderJ,  force 
itself  must  be  divided  into  differently  modified  parti  Here 
it  remains  to  point  out  that  each  differentiated  division  o( 
the  aggregate,  thus  becomes  a  centre  from  which  a  differen* 
tiatcd  division  of  the  original  force  is  again  diffused.  jVud 
eince  unlike  forces  must  produce  unlike  results,  each  of  these 
differentiated  forces  roust  produce,  throughout  the  aggregate, 
a  further  series  of  differentiations.  This  secondary 

cause  of  tho  change  from  homogeneity  to  heterogeneity, 
obviously  becomes  more  potent  in  proportion  as  tho  hetero- 
geneity increases.  AVhen  the  parts  into  which  any  evolving 
whole  has  segregated  itself,  have  diverged  widely  in  nature, 
they  will  necessarily  react  very  diversely  on  any  incident 
force — they  will  divide  an  incident  force  into  so  many 
strongly  contrasted  groups  of  forces.  And  each  of  them  b**- 
coming  the  centre  of  a  quite  distinct  set  of  influences,  must 
add  to  the  number  of  distinct  secondary  changes  wroaght 
throughout  t!ie   aggregate,  Tet    another   corollarj' 

must  be  added.  The  number  of  imliko  parts  of  which  an 
aggregate  consists,  as  well  as  the  degree  of  their  unlikeness, 
is  an  important  factor  in  the  process.  Every  ndditioual 
specialized  division  is  an  additional  centre  of  epecializcd 
forces.  If  a  uniform  whole,  in  being  itself  made  multiform 
by  an  incident  force,  makes  the  incident  force  multifomi;  if 
a  whole  consisting  of  two  unli];e  sections,  divides  on  incidoot 
force  into  two  unlike  groups  of  multiform  forces  ;  it  is  clear 
that  each  new  unlike  section  must  be  a  further  source  of  ooia> 
plication  among  the  forces  at  work  throughout  thu  maAs— ^ 
farther  sourco    ot   li^tTo^neity,       The  TnuUiplicatiaiL  of 
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c^cts  must  proceeil  in  ^omctrical  progression.     Kacli  sta 
of  evolution  must  initiato  a  higher  stage. 

y  157.  The  fctce  of  aggregation  acting  on  irregular  masses 
of  rare  matter,  di&ised  through  a  resisting  medium,  will  not 
cause  Buch  masses  to  move  in  straight  liueH  to  their  common 
centre  of  gravity ;  but,  as  before  said,  each  will  take  a  curvi- 
linear path,  directed  to  one  or  other  side  of  the  centre  of 
gravity.     All  of  them  being  differently  conditioned,  gravita-    | 
tion  will  impresa  on  each  a  motion  differing  in  direction,  in    ' 
velocity,  and  in  the  degree  of  its  curvature — uniform  aggre- 
gativo  force  will  be  differentiated  into  multiform  momenta. 
The  process  thus  commenced,  must  go  ou  till  it  produces  a 
single  mofls  of  nebulous  matter ;  and  these  independent  curvi- 
linear motions  must  result  in  a  movement  of  this  mass  round 
its  axis  :  a  simultaneous  condensation  and  rotation  iu  which    i 
we  see  how  two  effects  of  the  aggregative  force,  at  first  but 
slightly  divergent,  become  at  lost  widely  differentiated.     A 
giadnalincreasoofoblatencssin thiBrevolvingepheroid,  must 
take  place  through  the  joint  action  of  these  two  forces,  as  the 
bulk  diminishes  and  the  rotation  grows  more  rapid ;  and  this 
we  may  set  down  as  a  third  effwit.   The  genesis  of  heat,  which 
must  accompany  augmentation  of  density,  ie  a  consequenco 
of  yet  another  order — a  coDseijuenco  by  no  means  simple; 
since  the  various  parts  of  the  mass,  being  variously  condensed, 
^       must  be  variously  heated.      Acting  throughout  a  gaseous 
^^L^heroid,  of  which  the  parts  are  unlike  in  their  temperatures, 
^^■Bio  forces  of  aggregation  and  rotation  must  work  a  further 
^^■erioa  of  changes :   they  must  set  up  circulating  currents, 
^^Both  general  and  local.   At  a  later  stage  light  as  well  as  heat 
^^Hrill  be  generated.     Thus  without  dwelling  on  the  likelihood 
^^B{if  chemical  combinations  and  electric  disturbances,  it  is  suf- 
"      ficiently  manifest  that,  supposing  matter  to  have  originally 
existed  in  a  diffused  state,  the  onco  uniform  force  which 
^^oauaed  its  aggregation,  must  have  become  gi-adually  divided 
^Hntto  different  foreea  ;  and  that  each  further  stage  of  compli* 
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cation  in  the  resulting  ag^rcgato,  must  hare  initiated  furllier 
aubdivisions  of  this  force — a  further  multiplication  of  effects, 
increasing  the  previous  heterogeneity. 

This  section  of  the  argument  may  however  bo  adeqoatclv 
suBtained,  without  having  recourse  to  any  such  hypothetiuil 
illustrationa  as  the  foregoing.  The  astronomical  attributes 
of  the  Earth,  will  even  alone  suffice  our  purpose,  ConEidcr 
first  the  effects  of  its  momentum  round  its  axis.  TLerc  ia  the 
oblateness  of  its  form ;  there  is  the  alternation  of  dav  find 
night;  there  are  certain  constant  marine  currents;  and 
there  are  certain  constant  aerial  currents.  Consider  next 
the  aeeondary  series  of  conaequenccs  due  to  the  divergence 
of  the  Earth's  plane  of  rotation  from  the  piano  of  its  orbit. 
The  many  diSbronccs  of  the  seasons,  both  BJmultaneoas 
and  successive,  which  pervade  its  surface,  are  thus  caused. 
External  attraction  acting  on  this  rotating  oblate  spheroid 
with  inclined  axis,  produces  the  motion  called  nutation,  and 
that  slower  and  larger  one  from  which  follows  the  precession  of 
the  equinoxes,  with  its  several  sequences.  And  then  by  thia 
same  force  are  generated  the  tides,  aqueeus  and  atmoBpheric. 

Perhaps,  however,  the  simplest  way  of  showing  the  multi- 
plication of  effectfl  among  phenomena  of  this  order,  will  be  to 
set  down  the  influences  of  any  member  of  the  Solar  System  on 
the  rest.  A  planet  directly  produces  in  neighbouring  planets 
certain  appreciable  perturbations,  complicating  those  other- 
wise produced  in  them  ;  and  in  the  remoter  planets  it  directly 
produces  certain  less  visible  perturbations.  Here  is  a  first 
series  of  effects.  Jlut  each  of  the  perturbed  planeta  is  itself  a 
source  of  perturbations — each  directly  affects  all  the  others. 
Hence,  planet  A  having  drawn  planet  C  out  of  tho  poaiticoi 
it  would  have  occupied  in  A's  absence,  the  perturbations 
which  B  causes  are  different  from  what  they  would  else 
have  been ;  and  similarly  with  C,  D,  E,  &.c.  Here  then  ia  a 
secondary  series  of  effects :  far  more  numerous  though  hr 
emoUcr  in  their  amounts.  As  these  indirect  perturbations 
must  to  some  extent  modify  the  movements  of  each  planet. 
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there  results  from  them  a  tertiary  series  ;  and  so  on  contin- 
ually. Thus  the  force  exercised  by  any  pkaet  works  a  dif- 
ferent effect  on  each  of  the  rest ;  this  different  effect  is  from 
each  as  a  centre  partially  broken  iip^  into  minor  different 
"effects  on  the  rest ;  and  so  on  In  ever  multiplying  and  dimin- 
-ishing"waves  throughout  the  eniire  system. 

§  158.  If  the  Earth  was  formed  by  the  concentration  of 
diffused  matter,  if  ihust  at  &^  Iranreiteeii'te 
whether  the  nebular  hypothesis  be  accepted  or  not,  this  ori- 
ginal incandescence  of  the  Earth  must  now  be  regarded  as  in- 
ductively established — or,  if  not  eetablishod,  at  least  rendered 
80  probable  that  it  is  a  generally  admitted  g^logical  doctrine. 
Several  results  of  the  gradual  cooling  of  the  Earth — as  the 
formation  of  a  crust,  the  solidification  of  sublimed  elements, 
the  precipitation  of  water,  &c.,  have  been  already  noticed — 
and  I  here  again  refer  to  them  merely  to  point  out  that  they 
are  simultaneous  effects  of  the  one  cause,  diminishing  heat. 
Let  us  now,  however,  observe  the  multiplied  changes  afterwards 
arising  from  the  continuance  of  this  one  cause.  The 

Earth,  falling  in  teippcrature,  must  contract.  Hence  the  solid 
crust  at  any  time  existing,  is  presently  too  large  for  the 
shrinking  nucleus ;  and  being  unable  to  support  itself,  inevit- 
ably follows  the  nucleus.  But  a  spheroidal  envelope  cannot 
sink  down  into  contact  with  a  smaller  internal  spheroid,  with- 
out disruption :  it  will  nm  into  wrinkles,  as  the  rind  of  an 
apple  does  when  the  bidk  of  its  interior  decreases  from  eva- 
poration. As  the  cooling  progresses  and  the  envelope  thick- 
ens, the  ridges  consequent  on  these  contractions  must  become 
greater ;  rising  ultimately  into  hills  and  mountains  ;  and  the 
later  systems  of  mountains  thus  produced  must  not  only  be 
higher,  as  we  find  them  to  be,  but  they  must  be  longer,  as  we 
also  find  them  to  be.  Thus,  leaving  out  of  view  other  modi- 
fying forces,  we  see  what  immense  heterogeneity  of  surface 
arises  from  the  one  cause,  loss  of  heat — a  heterogeneity  which 
the  telescope  shows  us  to  be  paralleled  on  the  Moon,  where  aque- 
20 
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ovB  and  atmospheric  o|^ncies  Itavc  been  absent, 
we  have  yet  to  Dottce  another  kind  of  hetemgooeil) 
Biu-race,  similarly  and  nmultaoeoasly  caused.  Whilo  ' 
Earth 'a  crust  was  still  thin,  the  ridgi»  produced  by  ita  oon- 
tractioQ  must  not  ouly  have  been  small,  but  the  tracts  between 
them  must  Imvo  rested  with  comparative  smoothness  on  the 
Biibjacpnt  liquid  spheroid ;  and  the  nater  in  tboao  arctic  and 
antarutio  regions  where  it  first  condeasod,  muat  bare  been 
evenly  distributed.  But  as  fait  us  the  crust  grew  UudEer 
and  gained  corresponding  strengih,  the  lines  of  fractore  from 
time  to  time  caused  in  it,  necessarily  occurred  at  gronterdfii- 
9  apart ;  the  intermediate  surfaces  followed  the  ooativeU 
[  Budcua  with  less  imiformity ;  and  there  consequently 
lilted  larger  areas  of  land  and  water.  If  any  one,  after 
'wrapping  au  orango  in  wet  ti»sae  paper,  and  observing  both 
Low  Email  arc  the  wrinkles  and  how  evenly  the  inlerreaing 
spaces  lio  on  iho  surface  of  the  orange,  will  then  wrap  it  in 
thick  cartridge-paper,  and  note  both  the  greater  height  of  the 
ridges  and  the  larger  spaces  throughout  which  the  paper  docs 
not  touch  the  orange,  ho  will  realize  the  fact,  that  aa  lb* 
Earth's  solid  envelope  thickened,  the  areas  of  eleTatioii4i 
depression  became  greater.  In  place  of  islands  more  « 
homogeneously  scattered  over  an  uU -embracing  sea,  therei^ 
have  gradually  arisen  hotcrogenooua  arrangements  of  ( 
ncnt  and  ocean,  such  as  we  now  know.  This  double 

cliargc  in  tbo  extent  and  in  the  elevation  of  the  lands,  in- 
volved yet  another  species  of  heterogeneity— that  of  coaat-lino. 
A  tolerably  even  surface  raised  out  of  the  ocean  will  have  a 
simple,  regular  sea-margin  ;  but  a  suriace  Taried  by  table- 
lands and  intersected  by  mountain-chains,  will,  when  raised 
out  of  the  ocean,  hare  an  outline  extremely  irregiilnr,  alilco 
in  its  leading  features  and  in  its  details.  Thus  endless  is  the 
ic^umulation  of  geological  and  geographical  residts  slowly 
brought  about  by  this  one  cause — the  escape  of  the  IlarUi'* 
primitive  heat. 

When  wo  pass  from  the  agency  which  gculogists  tenn  ig- 
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neou9,  to  aqueous  and  atmospheric  agencies,  we  see  a  like 
ever-growing  coraplication  of  efTccta.  THd  denuding  actions 
of  air  and  water  have,  from  tho  beginning,  been  modifying 
every  exposed  surface ;  everywhere  working  many  different 
changca.  As  already  shown  (§  69)  the  original  source  of  those 
gaseous  and  fluid  motions  which  effect  denudation,  is  tho  solar 
boat.  The  transformation  of  this  into  various  modes  of  force, 
according  to  the  nature  and  condition  of  the  matter  on  which 

falls,  is  tho  first  stage  of  complication.     The  sun's  rays, 

king  at  all  angles  a  sphere,  that  from  moment  to  moment 
'nta  and  withdraws  different  parts  of  its  surface,  and  each 

them  for  a  different  time  daily  throughout  tho  year,  would 
considerable  variety  of  changes  even  were  the 

.ere  uniform.  But  fulling  as  they  do  on  a  sphere  sur- 
rounded by  an  atmosphere  in  some  parts  of  which  wide  areas 
of  cloud  are  suspended,  and  which  here  uiivoila  vast  tracts  of 
aea,  there  of  level  land,  there  of  mountains,  there  of  snow  and 
ice,  they  initiate  in  its  several  parts  countless  different  move- 
ments. Currents  of  air  of  all  sizes,  directions,  velocities,  and 
temperatures,  are  set  up ;  as  are  ulao  marine  currents  simi- 
larly contrasted  in  their  characters.  In  this  region  the  sur- 
face is  giving  off  water  in  the  state  of  vapour ;  in  that,  dow 
is  being  precipitated  ;  and  in  the  other  rain  is  descending — 
differences  that  arise  from  the  ever-changing  ratio  between 
the  absorption  and  radiation  of  heat  in  each  place.  At  one 
hour,  a  rapid  fall  in  temperature  leads  to  the  formation  of  ice, 
with  an  accompanying  expansion  throughout  the  moist 
bodies  frozen ;  while  at  another,  a  tbaw  unlocks  the  dislocated 
fragmenla  of  these  bodies.     And  tlien,  passing  to  a  soco&d 

igo  of  complication,  we  see  that  the  many  kinds  of  motion 
jrectly  or  indirectly  caused  by  the  sun's  rays,  severally  pro- 
Inoe  results  that  vary  with  tho  conditions.  0:iidation, 
drought,  wind,  frost,  rain,  glaciers,  rivers,  waves,  and  other 
denuding  agents  effect  disintegrations  that  are  determined  in 
their  amounts  and  qualities  by  local  circumstances.  Acting 
ppon  a  tract  of  gronito,  such  agents  here  work  scarcely  an 
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spprecinblc  ( fft-cl ;  there  caaae  esfoliations  of  tlie  snrfaco,  tait 
n  resulting  heap  of  dibria  and  boulders ;  imd  elsewhere,  afttr 
deoonipoBing  the  feldspar  inlo  a  white  clay,  carry  away  ihh 
with  the  af^coinpanymg  quartz  and  mica,  and  deposit  xhea 
in  BCparato  beds,  flnvialilo  and  mnrino.  When  thn  exposed 
land  consists  of  ecveral  unlike  formations,  sedimentary  ani) 
igneous,  changes  proportionobly  more  hetcro^oeoaa  are 
nronght.  The  formations  being  disiiitegrable  in  different  An- 
grwa,  there  followa  an  increased  irregularity  of  surface.  The 
areas  drained  by  difl'erent  rivers  being  diflcreutly  conetitutod, 
these  rivers  carry  down  to  the  sea  unlike  combinations  of 
ingredients ;  and  so  sundry  now  strata  of  distinct  composidoa 
arise.  And  hero  indeed  wo  may  sec  vcrj-  eimply  illostrated. 
iho  truth,  that  the  heterogeneity  of  the  eifects  increases  in  a 
geotnetrical  progression,  with  the  heterogeneity  of  tho  object 
acted  upon.  A  continent  of  complex  structure,  pres«iting 
many  strata  irregtdarly  distributed,  raised  to  rarioos  levels, 
tilted  up  at  all  angles,  must,  under  the  some  donnding 
eies,  give  origin  to  immensely  multiplied  results:  eooli^ 
Irict  must  bo  peculiarly  modified  ;  each  riror  must 
down  a  distinct  kind  of  detritus  ;  each  deposit  must  be 
ciitly  distributed  by  the  entangled  curcents,  tidal  and 
which  n'ash  the  contorted  shores ;  ami  every  additional 
]ilication  of  surface  must  be  the  cause  of  more  than  one' 
ditional  consequence.  But  not  to  dwell  on  these,  let 
for  the  fuller  elucidation  of  this  truth  in  relation  to  the  inor- 
ganic world,  consider  what  would  presently  follow  from  some 
extensive  cosmieal  revolution — say  the  subsidence  of  Centnl 
America.  The  immediate  results  of  the  disturbance  wcnild 
themselves  bo  sufficiently  complex.  Besides  the  numberless 
dislocations  of  strata,  the  ejections  of  igneous  matter,  the 
propagation  of  earthquake  vibrations  thousands  of  miles 
around,  the  loud  explosions,  and  the  escape  of  gasce,  there 
would  bo  the  rush  of  the  Atlantic  and  Pacific  Oceans  to  sap- 
[)ly  tho  vacant  space,  the  subsequent  recoQ  of  cnortnoas 
Waves,  which  woidd  traverse  both  these  oceans  and  prodoM 
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myriads  of  "changes  along  their  shores,  the  corresponding  at- 
mospheric waves  complicated  by  the  currents  surrounding  each 
volcanic  vent,  and  the  electrical  discharges  with  which  such 
disturbances  are  accompanied.  But  these  temporary  eflfects 
would  be  insignificant  compared  with  the  permanent  ones. 
The  complex  currents  of  *  the  Atlantic  and  Pacific  would  be 
altered  in  directions  and  amounts.  The  distribution  of  heat 
achieved  by  these  currents  would  be  difiercnt  from  what  it  is. 
The  arrangement  of  the  isothermal  lines,  not  only  on  the 
neighbouring  continents,  but  even  throughout  Europe,  would 
be  changed.  The  tides  would  flow  diflferently  from  what 
they  do  now.  There  would  be  more  or  less  modification  of 
the  winds  in  their  periods,  strengths,  directions,  qualities. 
Bain  would  fall  scarcely  anywhere  at  the  same  times  and  in 
the  same  quantities  as  at  present.  In  short,  the  meteorolo- 
gical conditions  thousands  of  miles  off,  on  all  sides,  would  be 
more  or  less  revolutionized.  In  these  many  changes,  each  of 
which  comprehends  countless  minor  ones,  the  reader  will  see 
the  immense  heterogeneity  of  the  results  wrought  out  by  one 
force,  when  that  force  expends  itself  on  a  previously  compli- 
cated area ;  and  he  will  readily  draw  the  corollary  that  from 
the  beginning  the  complication  has  advanced  at  an  increasing 
rate. 

§  15SL  We  have  next  to  trace  throughout  organic  evolu 
tion,  this  same  all-pervading  principle.  And  here,  where 
the  transformation  of  the  homogeneous  into  the  heterogeneous 
was  first  observed,  the  production  of  many  changes  by  one 
cause  is  least  easy  to  demonstrate.  The  development  of  a  seed 
into  a  plant/  or  an  ovum  into  an  animal,  is  so  gradual ;  while 
the  forces  which  determine  it  are  so  involved,  and  at  the  same 
time  so  imobtrusive ;  that  it  is  diiScult  to  detect  the  mxdtipli- 
cation  of  effects  which  is  elsewhere  so  obvious.  Nevertheless, 
by  indirect  evidence  we  may  establish  our  proposition ;  spite 
of  the  lack  of  direct  evidence. 

Observe,  >(irsl,  how  numerous  are  the  changes  which  any 
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marked  stimolns  works  on  aa  adult  organiam — a  human  beii^i 
for  instaace.  An  alurming  sound  or  aigkt,  besides  imprcesioiu 
on  ibe  organs  of  senae  and  tlio  ncrres,  may  produce  a  start,  a 
scream,  a  distortion  of  tlie  fiico,  a  triMnbling  coneeqaeoit  on 
general  muscular  relaxation,  a  buret  of  perspiration,  an  excit<d 
action  of  the  heart,  a  rush  of  blood  to  the  brain,  folWoi 
po^ibly  bj  arrest  of  itie  heart's  octiou  and  by  syncope ;  and 
if  the  Bi}'slcm  be  feeble,  an  illness  with  its  long  trein 
complicated  symptoms  may  set  in.  Similarly  in 
disease.  A  minute  portion  of  the  small-pox  ^■irus  intr< 
info  the  sj'stem,  will,  in  a  severe  case,  cause,  during  the 
stage,  rigors,  beat  of  ekin,  accelerated  pulse,  furred  ton] 
loss  of  appetite,  thirst,  epigastric  uueaaincaa,  Tomiliug,  head- 
ache, pains  in  the  back  and  limbs,  muscular  weakness,  con* 
vulsioQS,  delirium,  £c.  ;  in  tlie  second  stage,  cutaneous  erup- 
tion, itching,  tingling,  eoro  throat,  swelled  fauces,  Ealivation, 
cough,  hoarseness,  dy»>pna:a,  &c. ;  and  in  the  third  stage, 
ocdomatous  inflammnlions,  pneumonia,  pleurisy,  diarrhtea, 
inflammation  of  the  brain,  ophthalmia,  erysipelus,  &c. :  each 
of  which  enumerated  symptoma  is  itself  more  or  less  complcs- 
Medicincs,  special  foods,  better  air,  might  in  like  manner  be 
instanced  as   producing   multiplied  residta.  Now  it 

needs  only  to  consider  tbot  the  many  changes  thus  wronght 
by  one  force  on  an  adult  organism,  must  be  partially  paral- 
leled in  an  emhr^'o-orgonism,  to  understand  how  hero  also 
the  production  of  many  effects  by  one  cause  is  a  source  ef 
increasing  heterogeneity.  The  external  heat  and  other 
agencies  which  determine  the  first  complications  of  the  genu, 
will,  by  acting  on  these,  superinduce  further  complications; 
on  these  still  higher  und  more  numerous  ones ;  and  so  on 
continually :  each  organ  as  it  is  developed,  serving,  by  its 
actions  and  reactions  on  the  rest,  to  initiate  new  complexities. 
The  first  pulsations  of  the  foftal  heart  must  simultaneoUBly 
aid  the  unfolding  of  every  part.  The  growth  of  each  ti^ue, 
by  taking  from  the  blood  special  proportions  of  element!, 
must  modify  the  constitution   of  the   blood ;  and  so  nniA 
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modifjr  the  nutrition  of  all  the  other  tissues.  The  distributive 
actions,  implying  as  they  do  a  certain  waste,  necessitate  an 
addition  to  the  blood  of  effete  matters,  which  must  influence 
the  rest  of  the  system,  and  perhaps,  as  some  think,  initiate 
the  formation  of  excretory  organs.  The  nervous  connections 
established  among  the  viscera  must  further  mxdtiply  their 
mutual  influences.  And  so  with  every  modification  of 
structure — every  additional  part  and  every  alteration  in  the 
ratios  of  parts.  Still  stronger  becomes  the  proof  when 

we  call  to  mind  the  fact,  that  the  same  germ  may  be  evolved 
into  different  forms  according  to  circumstances.  Thus,  dur- 
ing its  earlier  stages,  every  embryo  is  sexless — becomes  either 
male  or  female  as  the  balance  of  forces  acting  on  it  deter- 
mines. Again,  it  is  well-known  that  the  larva  of  a  working- 
bee  will  develop  into  a  queen-bee,  if,  before  a  certain  period, 
its  food  be  changed  to  that  on  which  the  larvsB  of  queen-bees 
are  fed.  Even  more  remarkable  is  the  case  of  certain 
entozoa.  The  ovum  of  a  tape- worm,  getting  into  the  intes- 
tine of  one  animal,  imfolds  into  the  form  of  its  parent ;  but 
if  carried  into  other  parts  of  the  system,  or  into  the  intestine 
of  some  unlike  animal,  it  becomes  one  of  the  sac-like  creatures, 
called  by  naturalists  Cysticerci,  or  Coenuri,  or  Echinococd 
— creatures  so  extremely  different  from  the  tape-worm 
in  aspect  and  structure,  that  only  after  careful  investiga- 
tions have  they  been  proved  to  have  the  same  origin. 
All  which  instances  imply  that  each  advance  in  embryonic 
complication  results  from  the  action  of  incident  forces  on  the 
complication  previously  existing.  Indeed,  the  now 

accepted  doctrine  of  epigenesis  necessitates  the  conclusion  that 
organic  evolution  proceeds  after  this  manner.  For  since  it  is 
proved  that  no  germ,  animal  or  vegetal,  contains  the  slightest 
rudiment,  trace,  or  indication  of  the  future  organism — since 
the  microscope  has  shown  us  that  the  first  process  set  up  in 
every  fertilized  germ  is  a  process  of  repeated  spontaneous 
fissions,  ending  in  the  production  of  a  mass  of  cells,  not  one 
of  which  exhibits  any  special  character;  there  seems  no 


444  TUB    MUI.IIPLICATION    OF   EFFECTS.  ^H 

alternative  but  to  conclude  that  tlic  partial  or^mzatum  ■£ 
any  moment  aubsietiiig  in  a  prowing  embrj-o,  is  transformed 
by  the  agencies  acting  on  it  into  Ihe  eucceeding  phase  of 
organization,  and  this  into  the  next,  until,  through  erer- 
increasing  complexities,  the  ultimate  fonu  is  rench- 
od.  Thus,  though  the  subtlety  of  the  forces  and  the 

alowneaa  of  the  metamorphoaia,  prevent  ua  froin  dinvtlji 
tracing  the  genesis  of  many  changes  by  one  cause,  throughout 
the  successive  stages  which  every  embryo  pitsses.  tUcoiigh ; 
yet,  indirect!!/,  we  have  strong  evidence  that  this  is  a  source 
of  increasing  heterogeneity.  "We  have  marked  liow  multi- 
tudinous are  the  effects  which  a  single  agency  may  generate 
in  an  adult  organism;  that  a  like  mnltiplicatiou  of  effects 
must  happen  in  the  unfolding  organism,  we  have  inferred 
from  sundry  illustrative  cases ;  further,  it  has  been  pointed 
out  that  the  ability  which  like  germs  have  to  originate  mi 
like  forms,  implies  that  the  successive  transformations  result 
from  the  new  changes  superinduced  on  previous  changes; 
and  we  have  seen  that  structureless  as  every  germ  originally 
is,  the  development  of  an  organism  out  of  it  is  otherwise  in- 
comprehensible. Doubtless  we  are  still  in  the  dart  respect- 
ing those  mysterious  properties  which  make  the  germ,  when 
subject  to  fit  influences,  undergo  the  special  changes  begin- 
ning this  series  of  tranaformatioiis.  All  here  contended  ia, 
that  given  a  germ  possessing  these  mysterious  properties,  the 
evolution  of  an  organism  from  it  depends,  ia  part,  on  that 
multiplication  of  effects  which  wo  have  seen  to  be  a  cause, 
evolution  in  general,  so  far  aa  we  have  yet  traced  it. 

When,  leaving  the  development  of  single  plants  aud 
mals,  we  pass  to  that  of  the  Earth's  flora  and  faona, 
course  of  the  argument  again  becomes  clear  and  siniple. 
Though,  OS  before  admitted,  the  fragmentary  facta  Palajon- 
tology  has  accumulated,  do  not  clearly  warrant  us  in  saying 
that,  in  the  lapse  of  geologic  time,  there  have  been  evolvad 
more  heterogeneous  organisms,  and  more  heterogeQeotu 
assemblages  of  organiama ;  yet  wo  shall  now  sco  that 


that 
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mult  Gfer  have  been  a  tendency  towards  Uieae  resulls.     We 
diall  find  that  the  production  of  many  effects  by  one  canae, 
which,  as  already  shown,  has   been   all  along  increasing 
the  physical  heterogeneity  of  the  Earth,  has  farther  neces- 
sitated an  increasing  heterogonoity  in  its   flora  and  fauna, 
ividually  and  collectively.     An  illustration  will  make  this 
Suppose  that  by  a  scries  of  upheavuls,  occur- 
iDg,  as  they  are  now  known  to  do,  at  long  intervals,  tho  East 
Indian  Archipelago  were  to  be  raised  into  a  continent,  and  a 
chain  of  mountains  formed  along  the  axis  of  elevatiou.     By 
the  first  of  theso  upheavals,  the  plants  and  animals  inhabit- 
ing Borneo,  Sumatra,  Kew  Guinea,  and  the  rest,  would  be 
subjected  to  slightly- modified  ects  of  conditions.     The  climate 
in  general  would  be  altered  in  temperature,  in  humidity,  and 
in  its  periodical  variations ;  while  the  local  differences  would 
be  multiplied.     These  modifications  would  affect,  perhaps 
inappreciably,  the  entire  flora  ond  fauna  of  the  region.     The 
nge  of  level   would  produce   additional   modifications ; 
ying  in  different  species,  and  also  in  different  members  of 
same  species,  according  to  their  distance  from  tho  axis  of 
(■ation,     Plants,  growing  only  on  tho  sea-shore  in  special 
ilitics,  might   become   extinct.     Others,   liwng   only  in 
amps  of  a  certain  humidity,  would,  if  they  sui-vived  at  all, 
probably  undergo  visible   changes  of  appearance.     While 
more   marked    alterotions   would    occur    in   some    of    tho 
plania  that  spread  over  the  lands  newly  raised  nbovo  tho 
The  animals  and  insects  living  on  these  modified  plants, 
1  themselves  be  in  some  degree  modified  by  change  of 
as  well  as  by  change  of  climate ;  and  the  modifioation 
I  be  more  marked  where,  from  the  dwindling  or  disap- 
,mnce  of  one  kind  of  plant,  an  allied  kind  was  onten.     In 
lapso  of  the  many  generations  arising  before  tho  next  up- 
,val,  the  senslblo  or  insensible  alterations  thus  pi-oduced  in 
ih  species,  would  become  organized — in  all  the  races  that 
vod  there  would  be  a  more  or  less  complete  adaptation 
tho  new  conditions.     The  next  upheaval  would  sujvrin. 
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duco  further  organic  changes,  implj'ing  wider  dlTergeBCa 
from  the  primary  forms ;  and  so  repeatedly.  Now  however 
let  it  he  observed  that  tiiia  rcTolution  would  not  be  a  substi- 
tution of  a  thousand  modified  species  fur  the  thousand 
original  species ;  but  in  placo  of  the  thousand  original  species 
there  would  arise  several  thousand  species,  or  Tarietien,  or 
changed  forms.  Each  species  being  distributed  over  an  area 
of  some  extent,  and  tending  continually  to  colonize  the  new 
urea  exposed,  its  different  members  would  be  subject  to  dif- 
ferent seta  of  changes.  Plants  and  animals  migrating  to- 
wards the  equator  would  not  be  affected  in  the  some  way 
v/iih  others  migrating  from  it.  Those  which  spreud  towanli 
the  new  shores,  would  undergo  changes  unlike  the  ohangss 
undergone  by  those  which  spread  into  the  mountains.  Thus, 
each  original  race  of  organisms  would  become  the  root  from 
which  diverged  several  races,  differing  more  or  less  from  it  and 
from  each  other ;  and  while  some  of  these  might  subsequently 
disappear,  probably  more  than  one  would  survive  in  the  next 
geologic  period :  the  very  dispersion  itself  increasiDg  the 
chances  of  survival.  Not  only  would  there  be  certain  inodi- 
(leutions  thus  caused  by  changes  of  physical  condillons  and 
food ;  but  also  in  some  coses  other  modifications  caused  by 
changes  of  habit.  The  fauna  of  each  island,  peopling,  step 
by  step,  the  newly-raised  tracts,  would  eventually  come  in 
contact  with  the  faunas  of  other  inlands ;  and  some  mcmben 
of  these  other  faunas  would  be  unlike  any  creatures  before 
seen.  Ilerbivorea  meeting  with  new  beasts  of  prey,  would, 
in  some  cases,  be  led  into  modes  of  defence  or  escape  differ- 
ing from  those  preriously  uacd ;  and  simultaneously  tho 
beasts  of  prey  would  modify  their  modes  of  pursuit  and 
attack.  We  know  that  when  circumstances  demand  it.  such 
changes  of  habit  do  take  place  in  animals;  and  ure  know 
that  if  the  new  habits  become  the  dominant  ones,  th^T 
must  eventually  in  some  degree  alter  tho  organiia> 
tion.  Observe  now,  however,  a  further  ixiiueqaeiico 

There  must  arise  not  simply  a  tendency  towards  the  difiwvD' 
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luBtion  oF  each  race  of  organisnis  into  Heveral  races  ;  but  also 
M  tondency  to  the  occasional  production  of  a  somewhat  higher 
'  OTfjaniem.  Taken  in  the  muss,  these  divergent  varieties, 
irhich  have  been  caused  by  fresh  physical  conditionB  and 
hfibita  of  life,  will  exhibit  nltcrationB  quite  indefinite  in  kind 
mid  degree ;  and  alterations  that  do  not  necessarily  consti- 
tute an  advance.  Probably  in  most  cases  the  modified  type 
will  be  not  appreciably  more  heterogeneous  than  the  original 
one.  Bat  it  mtcst  now  and  then  occur,  that  some  division  of 
S  Bpcriea,  faUing  into  circumstances  which  give  it  rather 
noro  complex  experiences,  and  demand  actions  somewhat 
Roro  involved,  will  have  certain  of  its  organs  further  dif- 
"sreiifiiitcd  in  proportionately  small  degrees — will  become 
sightly  more  heterogeneous.  Hence,  there  wilt  from  time 
D  time  Hrisc  an  increased  heterogeneity  both  of  tins  Karth'a 
t  and  faima,  and  of  indi^-idual  races  included  in  them. 
Dinilling  dc-lailcd  explanations,  and  allowing  for  the  qualifi- 
nationa  which  cannot  here  be  specified,  it  is  sufiiciontly  clear 
that  geological  mutations  hai-e  all  along  tended  to  complicate 
tho  forma  of  life,  whether  regarded  separately  or  collectively." 
lat  multiplication  of  effects  which  has  been  a  part-cause  of 

0  transformation  of  the  Earth's  crust  from  the  simple  into 
me  complex,  has  simultaneously  letl  to  a  parallel  transforma- 
lon  of  the  Life  upon  its  surface." 

The  deduction  here  drawn  fram  the  established  truths  of 

•  nidtbUpinijiaph.fintpublishcdin  tho  ir»/mnnl«- Jtwi'eieinlSiT.bcen 
vritUo  ilUr  tho  ■ppeacu<»  of  Mr.  Daiwm't  wotV  on  Tlu  Orifin  of  Spttit;  it 
would  ilonbtlcu  have  been  otber«iiie  eipKssed.  Eeferoncs  would  ho't  been 
0  to  Ihit  ptocoM  of  "  nsluna  (election,"  he  greatly  facilitatinB  the  diflmnti- 
licBi  deMribrf.  As  it  is,  howeier,  I  prefer  to  let  the  poswgo  lUnd  in  iti  origi- 
il  aliKpt :  p«rtly  became  it  »eomi  to  me  Out  tbeao  mcceasive  diangei  of  condi  ■ 
•  would  produce  diverfent  variBtiM  or  *p«;iw,  apart  from  the  influence  of 
Mtnrai  aolection "  (though  in  las  niimer»iis  myi  m  woU  as  less  rtptdlf) ;  and 
irlly  becBiue  I  coneuire  tbat  ia  the  lUitice  of  theie  lueccwiTo  cfaan^i  of  can- 
"  nitural  uleelion  "  vonld  elftet  comparativdy  little.  Let  me  idd  tliat 
fc  tbaae  pMitioni  «ra  BOt  enunoieted  in  Tki  Origin  af  Bptcit*,  yet  •eommou 
d  give*  mareuoa  to  tUnk  that  Ur.  Djuwin  would  coiaeideia  thenj  if  be 

1  not  indeed  comider  (hem  m  tuciily  implird  in  hi>  wprk. 
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geology  and  the  general  laws  of  life,  gains  immenBely  in  wei^t 
on  finding  it  to  be  in  harmony  with  an  induction  drawn  from 
direct  experience.  Just  that  divergence  of  many  races  from 
one  race,  which  we  inferred  must  have  been  continually  oc- 
curring during  geologic  lime,  wo  know  to  have  occurred  dur- 
ing the  pro-hiatoric  and  historic  periods,  in  man  and  domestic 
animals,  And  just  that  multiplication  of  effects  which  ve 
concluded  must  have  been  instrumental  to  the  first,  wo  see 
has  in  a  great  measure  wrought  the  lust.  Single  causes,  na 
famine,  pressure  of  population,  war,  have  periodically  led  to 
further  disperaions  of  manljiiid  and  of  dependent  creatures  : 
each  such  dispersion  initiating  new  modifications,  new  varieties 
of  type.  AVhether  all  the  human  races  be  or  be  not  derived 
from  one  stock,  philology  makes  it  clear  that  whole  groups  of 
races,  now  easily  distinguishable  from  each  other,  were  origin- 
ally one  race— that  the  diffusion  of  one  race  into  different 
climates  and  conditions  of  existence  has  produced  many 
•  altered  forms  of  it.  Similurly  with  domestic  aninmla.  Though 
in  some  cases  (as  that  of  dogs)  community  of  origin  will  per- 
hapa  be  disputed,  yet  in  other  cases  fas  that  of  the  sheep  or 
the  cattle  of  our  own  country)  it  will  not  be  questioned  that 
local  differences  of  climate,  food,  and  treotmcnl,  have  trans- 
formed one  original  breed  into  numerous  breeds,  now  become 
ao  far  distinct  as  to  produce  unstoble  hybrida.  Moreover 
through  the  complication  of  effects  flowing  from  single  causea, 
WB  here  find,  what  we  before  inferred,  not  only  an  increase  of 
general  heterogeneity,  but  also  of  special  heterogeneity. 
While  of  the  divergent  divisions  and  subdivisions  of  the  hu- 
man race,  many  have  imdergone  changes  not  constituting  an 
advance ;  others  have  become  decidedly  more  heterogeneous. 
The  civilized  European  departs  more  widely  from  the  veite- 
brate  archetype  than  does  the  savage. 

S  160.  A  sensation  does  not  expend  itself  in  arouaing  g 
single  state  of  consciousness ;  but  the  state  of  cODSCious. 
arouBcd  is  made  up  ofvarious  represented  sensations  conaai 
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by  co-existence,  or  sequence  with  the  presented  sensatioB. 
And  that,  in  proportion  as  the  grade  of  intelligence  ia  high, 
the  number  of  ideas  suggested  13  grciit,  may  be  readil}'  inferred. 
JjSt  us,  however,  look  at  the  proof  that  here  too,  each  change 
ia  the  parent  of  many  changes ;  and  that  the  mull i plication 
increases  in  proportion  as  the  area  affected  is  complex. 

Were  some  hitherto  unknown  bird,  driven  say  by  stress  of 
weather  from  the  remote  north,  to  make  its  appearance  on 
our  shores,  it  would  excito  no  speculation  in  the  sheep  or  cat- 
tle amid  which  it  alighted :  a  perception  of  it  as  a  creature 
like  those  constantly  flying  about,  would  bo  {lie  sole  inter- 
ruption of  that  dull  current  of  conaciouances  which  accom- 
panies grazing  and  rumination.  The  cow-herd,  by  whom  we 
may  suppose  the  exhausted  bii-d  to  be  presently  caught,  would 
probably  gaze  at  it  with  some  slight  curiosity,  as  being  un- 
like any  ho  had  before  seen — would  note  its  most  conapicnons 
markings,  and  vaguely  ponder  on  the  questions,  where  it 
camo  from,  and  how  it  came.  The  village  bird-stuffer  would 
have  euggested  to  him  by  the  sight  of  it,  sundry  forms  to 
which  it  bore  a  littlo  resemblanco ;  would  receive  from  it  moro 
numerous  and  more  specific  impressions  respecting  structure 
and  plumage ;  would  be  reminded  of  various  instances  of 
birds  brought  by  storms  from  foreign  parts — would  tell  who 
found  them,  wlio  stuffed  them,  who  bought  them.  Suppos- 
ing the  unknown  bird  taken  to  a  naturalist  of  the  old  school, 
interested  only  in  externals,  (ono  of  those  described  by  the 
late  Edward  Forbes,  as  examining  animals  as  though  they  were 
merely  skius  filled  with  straw,)  it  would  excite  in  him  a  more 
involved  series  of  mental  changes  :  there  wonld  be  an  elabor- 
ate examination  of  the  feathers,  a  noting  of  all  their  technical 
distinctions,  with  a  reduction  of  these  perceptions  to  certain 
equivalent  written  symbols;  reasons  for  referring  the  new 
form  to  a  particular  family,  order,  and  genus  would  be  sought 
out  and  written  down ;  communications  with  tho  secretary  of 
■ome  society,  or  editor  of  some  journal,  would  follow ;  ana 

Cobobly  there  would  bp  not  n  few  thoughts  about  the  addi- 
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tion  of  the  f»  to  the  describer's  name,  to  form  the  nOxue  of  tlw 
apeciea.  Lastly,  in  tho  mind  of  a  comparativo  anatomist,  inch 
a  new  species,  should  it  hiippcD  to  have  any  marked  internal 
peculiarity,  might  produce  additional  sets  of  chang^ea — might 
very  possibly  suggest  modified  views  respecting  the  relation- 
ehipB  of  the  division  to  which  it  belonged  ;  or,  perhaps,  aller 
his  conceptions  of  the  homologies  and  developments  of  certain 
organs;  and  the  conclusions  drawn  might  not  improbably 
enter  as  elements  into  stUl  wider  inquiries  concerning  ihe 
origin  of  organic  forms. 

From  ideas  let  us  tui'a  to  emotions.  In  a  young  child,  a 
father's  anger  produces  titlle  else  than  vague  fear — a  disagree* 
able  sense  of  impending  evil,  taking  various  shapes  of  phyai- 
col  suffering  or  deprivation  of  pleasures.  In  elder  children. 
the  same  liarah  words  will  arouse  additional  feelings :  some- 
times a  sense  of  shame,  of  penitence,  or  of  sorrow  for  hav- 
ing offended;  at  other  times,  a  sense  of  injustice,  and  a 
consequent  anger.  In  the  wife,  yet  a  fui'ther  range  of  feel- 
ings may  como  into  existence — perhaps  wounded  offeclion, 
perhaps  self-pity  for  ill-usago,  perhaps  contempt  for  ground 
less  irritability,  perhaps  sympathy  for  some  suffering  which 
the  irritability  indicates,  perhaps  anxiety  about  an  unknown 
misfortune  which  she  thinks  has  produced  it.  Npr  arc  wc 
without  evidence  that  among  adults,  the  like  differencsa  of  de- 
velopment are  accompanied  by  like  differences  in  the  number 
of  emotions  that  arc  aroused,  in  combination  or  rapid  succes- 
eion— the  lower  natures  being  characterized  by  that  iupul- 
Bivenesa  which  results  from  the  uncontrolled  action  of  a  few 
feelings ;  and  the  higher  natures  being  characterized  by  tho 
simultaneous  action  of  many  secondary  feelings,  modifjing 
those  first  awakened. 

Possibly  it  will  be  objected  that  tne  illustrations  here  given, 
are  drawn  from  the  functional  changes  of  the  nervous  sj-stem, 
not  from  its  structural  changes ;  and  that  what  is  proved 
among  the  first,  does  not  necessarily  hold  among  the  last. 
This  must  be  admitted.     Those,  however,  who  recogniae  6 
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tratb  that  the  structural  changes  are  the  slowly  accumulated 
results  of  tho  functional  changes,  will  readily  draw  the  coiol- 

lary,that  a  part-cause  of  the  evolution  of  the  nervoua  aystem, 
as  of  other  evolution,  is  this  multiplication  of  effects  which 
becomes  ever  greater  as  the  development  becomes  higher. 

S  161.  If  the  advice  of  Man  towards  grqatL-rJietErDgCUC; 
both  body  and  mind,  is  in  part  irnf;p!»]il'-  tn  iht-  priu^ni-. 
tiqn  of  many  effects  by  one  cause,  still  more_clearlyji 
advance  of  Society  towards  greater  lieterogcneity  be  so  ax-_ 
plained.  Consider  tho  growth  of  an  industrial  organization. 
When,  as  must  occasionally  happen,  some  individual  of  a 
ibc  displays  unusual  aptitude  for  making  an  article  of  gen* 
il  use  (a  weapon,  for  instance)  which  was  before  mado  by 
ih  man  for  himself,  there  onsos  a  tendency  towards  the 
^erentialion  of  that  individual  into  a  mater  of  weapons. 
compaiiions  (warriors  and  hunters  nil  of  them)  severally 
wish  to  have  tho  heat  weapons  that  can  bo  made ;  and  are 
therefore  certain  to  offer  strong  inducemenls  to  this  skilled 
individual  to  make  weapons  for  them.  Ke,  on  the  other  hand, 
iaving  both  an  unusual  faculty,  and  an  unusual  liking,  for 
iking  weapons  (tho  capacity  and  the  desire  for  any  occu- 
;tion  being  commonly  associated),  is  predisposed  to  fulfil 
lese  commissions  on  tho  offer  of  adequate  rewards:  espe- 
.Uy  as  his  love  of  distiucfioii  is  also  gratified.  This  first 
'apccialiitaticm  of  function,  once  commenced,  tends  ever  to  be  ■ 
come  more  decided.  On  the  side  of  tho  weapon-maker,  con 
tinucd  practice  pives  Increased  Kk ill— increased  superiority  to 
his  products.  On  the  side  of  his  clients,  cessation  of  practice 
entails  decreased  skill.  Thus  tho  influences  that  determine 
this  division  of  labour  grow  stronger  in  both  ways:  this  , 
social  movement  tends  ever  to  become  more  decided  in  the 
direction  in  which  it  wos  first  set  up;  and  the  incipient 
heterogeneity  is,  on  the  average  of  cases,  likely  to  become 
permanent  for  that  generation,  if  no  longer.  Such  a 

process,  besideB  differentiating  the  social  mate  int<j  two  parlii. 
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the  one  monopolizing,  or  almost  monopolizing,  the  perfoniK 
ancG  of  a  certain  function,  and  the  other  having  loot  the 
habit,  and  in  aomo  measure  the  power,  of  performing' thu 
function,  has  a  tendency  to  initiate  other  differentiations.  Ti» 
[idvancG  described  imphcs  the  introduction  of  barter:  tlu 
maker  of  weapons  has,  on  each  occasion,  to  be  paid  in  bucIi 
other  articles  as  he  agroea  to  take  in  exchange.  Now  be  will 
not  habitually  take  in  exchange  one  kind  of  article,  but  many 
kinds.  He  docs  not  want  mats  only,  or  akins,  or  fishing-gcar ; 
but  he  wants  all  these  ;  and  on  each  occasion  will  bargain 
for  the  particular  thijigs  ho  most  needs.  "WTiat  follows  ?  If 
among  the  members  of  the  tribe  there  exist  any  alight  differ- 
ences of  skill  in  the  manufacture  of  these  various  things,  as 
there  are  almost  sure  to  do,  tho  weapon-maker  will  take  from 
each  one  the  thing  which  that  one  excels  in  making  ;  he  will 
ezchange  for  mats  with  him  whose  mats  are  superior,  and 
will  bargain  for  tho  fishing-goar  of  whoever  has  the  beat. 
But  ho  who  has  bartered  away  his  mats  or  Ilia  fishing-gear, 
must  make  other  mats  or  fisliing-gear  for  himself;  and  in  so 
doing  must,  in  sotnc  degree,  further  develop  his  aptitude. 
Thus  it  results  that  the  small  specialities  of  faculty  possessed 
by  various  members  of  the  tribe  will  tend  to  grow  more  de- 
cided. If  such  transactions  are  from  time  to  tJmo  repeated, 
these  specializations  may  become  appreciable.  And  whether 
or  not  there  ensue  distinct  differentiations  of  other  individ- 
uals into  makers  of  particular  articles,  it  is  clear  that  incipi- 
ent differentiations  take  place  throughout  the  tribe  :  the  one 
original  cause  produces  not  only  the  first  dual  effect,  bat  a 
number  of  secondary  dual  effects,  like  in  kind  but  minor  in 
degree.  This  process,  of  which  traces  maybe  wen 

among  groups  of  school-boys,  cannot  well  produce  a  lasting 
distribution  of  functions  in  an  unsettled  tribe;  but  where 
there  grows  up  a  fixed  and  miJtiplying  community,  such 
differentiations  become  permanent,  and  increase  with  each 
generation.  An  addition  to  the  number  of  citizens,  ijasol*- 
ing  a  greafer  demand   for  rvr^-  commodity,  intensifies  _tWl. 
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riiuctionnl  activity  of  each  specialized  pereon  or  class ;  and 
this  renders  the  specialization  more  definite  where  it  al- 
ready exists,  and  ostiiWishes  it  where  it  is  but  nascent.  By 
inci-easing  the  pressure  on  fhv  means  of  subsistence,  a  larger 
population  again  ougmeiils  these  results  ;  since  every  individ- 
ual is  forced  more  and  more  tn  eonfine  himself  to  that  which 
]\iy  can  do  best,  and  by  which  ho  can  gain  most.  And  this 
industrial  progress,  by  aiding  future  production,  opens  the 
way  for  further  growth  of  population,  which  reacts  as  be- 
fore. Presently,  under  the  same  slimuli,  new  occu- 
pations arise.  Competing  workers,  severally  aiming  to  pro- 
duce improved  articles,  occasionally  discover  better  processes 
or  better  materials.  In  weapons  and  cutting-tools,  the  substi- 
tution of  bronze  for  stone  entails  on  him  who  first  makes  it,  a 
great  increaso  of  demand — so  great  an  increase  that  he  pre- 
sently finds  all  hia  time  occupied  in  making  the  bronze  for  the 
articles  he  sells,  and  is  obliged  tn  depute  the  fashioning  of 
Lliese  articles  to  others  ;  and  eventually  the  making  of  bronze, 
thus  gradually  differentiated  from  a  pi-c-existing  occupation, 
becomes  an  occupation  by  itself,  Butnow  mark  the  ramified 
changes  which  follow  this  change.  Bronze  soon  replaces  stone, 
not  only  in  the  articles  it  was  first  used  for,  but  in  many  others  ; 
and  so  affects  the  manufacture  of  them..  Further,  it  affects  the 
processes  which  such  improved  utensils  subserve,  and  the  re- 
sulting products — modifies  buildings,  carvings,  dresa,  personal 
decorations.  Yet  again,  it  sets  going  sundry  manufactures 
which  were  before  impossible,  from  lack  of  a  material  fit  for 
(ha  requisite  tools.  And  all  these  changes  react  on  the  peo- 
ple— increase  their  niaTiipuIutivc  skill,  their  intelligence,  their 
comfort — refine  their  habits  and  tastes. 

It  ia  out  of  the  question  hero  to  follow  through  its  succea* 

sivo  complications,  this  increasing  social  heterogeneity  that 

results  from  the  production  of  many  effects  by  odg  cause. 

But  leaving  the  intermediate  phases  of  social  development, 

t,  us  take  an  illustration  from  its  passing  phase.     To  tracp 

I  efTocts  of  stoam-powcr,  in  its  manifold  applications  to 
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utiniiig,  navigation,  aud  manufactures,  would  carry  us  into 
unmanageable  detail.  Let  us  confine  ourselves  to  the  latest 
embodiment  of  steam-power;— 4li«4oei)motiYe  engine.  Tliii, 
as  the  proximate  cause  of  our  railway-system,  has  changed 
the  face  of  the  country,  the  course  of  trade,  and  the  habita  at 
the  people.  Consider,  first,  the  complicated  seta  of  changes 
that  precede  the  making  of  every  railway — the  provisional 
arrangements,  the  meetings,  the  registration,  the  triuI^sectMu, 
the  parliamentary  survey,  the  lithographed  plans,  the  booki 
of  reference,  the  local  deposits  and  notices,  the  application  to 
Parliament,  the  passing  Standing- Orders  Commilt*©,  the  Bai, 
second,  and  third  readings :  each  of  which  brief  heads  iadi* 
cates  a  multiplicity  of  transactions,  and  the  further  develop- 
ment of  sundry  occupations,  (as  those  of  engineers,  surveyors, 
lithographers,  parliamentary  agents,  share- brokers,)  and  the 
creation  of  sundry  others  (as  those  of  traffic-takers,  reference- 
takers).  Consider,  next,  the  yet  more  marked  changes 
implied  in  railway  coustruction — the  cuttings,  embanidDgs, 
tunnellings,  diversions  of  roads;  the.  building  of  bridges  and 
stations  j  the  laying  down  of  ballast,  sleepers,  and  rails  ;  the 
making  of  engines,  tenders,  carriages,  and  wagons ;  which 
processes,  acting  upon  numerous  trades,  iucrease  the  import- 
ation of  timber,  the  quarrying  of  stone,  the  manufacturo  of 
iron,  the  mining  of  coal,  the  burning  of  bricks ;  institute  « 
variety  of  special  manufactures  weekly  advertised  in  the 
Railway  Times  ;  and  call  into  being  some  new  clasoca  of 
workers  —  drivers,  stokers,  cleaners,  plate-layers,  Ac  4«. 
Then  come  the  changes,  more  numerous  and  involved  atill, 
which  railways  in  action  produce  on  tlie  community  at  large. 
The  organization  of  every  business  is  more  or  less  modifiod: 
ease  of  communication  makes  it  better  to  do  directly  irfaot 
was  before  done  by  proxy ;  agoncic-a  are  established  vhore 
previously  they  would  not  bavo  paid;  goods  are  obtained 
from  remote  wholesale  houses  instead  of  near  retail  ones ;  ni 
commodities  are  used  wliich  distance  once  rendered  inaoeM* 
«ble.    The  rapidity  and  small  cost  of  carriage,  tend  to '>p«cial- 
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ize  more  tlian  ever  the  industries  of  different  districts — to 
confine  each  manufacture  to  the  parts  in  which,  from  local 
advantages,  it  can  be  best  carried  on.  Economical  distribu- 
tion equalizes  prices,  and  also,  on  the  average,  lowers  prices  : 
thus  bringing  divers  articles  within  the  means  of  those  before 
unable  to  buy  them,  and  so  increasing  their  comforts  and 
improving  their  habits.  At  the  same  time  the  practice  of 
travelling  is  immensely  extended.  Classes  who  before  could 
not  afford  it,  take  annual  trips  to  the  sea ;  visit  their  distant 
relations;  make  tours;  and  so  we  are  benefited  in  body, 
feelings,  and  intellect.  The  more  prompt  transmission  of 
letters  and  of  news  produces  further  changes — ^makes  the 
pulse  of  the  nation  faster.  Yet  more,  there  arises  a  wide 
dissemination  of  cheap  literature  through  railway  book-stalls, 
and  of  advertisements  in  railway  carriages :  both  of  them 
aiding  ulterior  progress.  And  the  innumerable  changes  here 
briefly  indicated  are  consequent  on  the  invention  of  the  loco- 
motive engine.  The  social  organism  has  been  rendered  more 
heterogeneous,  in  virtue  of  the  many  new  occupations  intro- 
duced, and  the  many  old  ones  further  specialized ;  prices  in 
all  places  have  been  altered  ;  each  trader  has,  more  or  less, 
modified  his  way  of  doing  business ;  and  every  person  has 
been  affected  in  his  actions,  thoughts,  emotions. 

The  only  further  fact  demanding  notice,  is,  that  we  here 
see  more  clearly  than  ever,  that  in  proportion  as  the  area  over 
which  any  influence  extends,  becomes  heterogeneous,  the 
results  are  in  a  yet  higher  degree  multiplied  in  number  and 
kind.  While  among  the  primitive  tribes  to  whom  it  was 
first  known,  caoutchouc  caused  but  few  changes,  among  our- 
selves the  changes  have  been  so  many  and  varied  that  the 
history  of  them  occupies  a  volimie.  Upon  the  small,  homo- 
geneous community  inhabiting  one  of  the  Hebrides,  the 
electric  telegraph  would  produce,  were  it  used,  scarcely  any 
results  ;  but  in  England  the  results  it  produces  are  multitu- 
dinous. 

Space  permitting,  the  synthesis  might  here  be  pursued 
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tion  lo  nil  tho  subtler  products  of  social  liTc  It  ml^lr 
n  how,  in  Science,  an  adranoc  of  one  division  pre- 
idvoncea  other  divisions — how  Astronomy  has  been 
immensely  forwarded  by  discoveries  ju  Optics,  while  other 
optical  discovDi-it'«  have  initiated  Microscopic  \jVnatoraT,  lod 
prcatly  aided  lh«  growth  of  Physiology — how  Ciieraistiy  has 
indirectly  incrwosed  our  knowledge  of  Jilcctricity,  Magnedmit 
Biology,  Gcologj' — how  Electricity  has  renctcd  on  Cliemuby 
imd  Mugnctism,  developed  our  views  of  Light  and  Heat,  and 
disclosed  eundry  laws  of  nervous  action.  In  Literature  iho 
same  truth  might  bo  exhibited  id  tho  still- multiplj-ing  forms 
of  periodical  publications  that  have  descended  from  the  fint 
newspaper,  and  which  have  severally  acted  and  reacted  on 
other  forms  of  literature  and  on  each  other ;  or  in  the  bias 
given  by  each  book  of  power  to  various  subsequent  books. 
The  influence  which  a  nuw  school  of  Painting  (as  that  of  the 
pre-Raffaelites)  exercises  on  otljer  schools ;  tUo  hints  which 
nil  kinds  of  pictorial  art  arc  deri\'ing  from  I'hotography ;  tho 
complex  residls  of  new  critical  doctrines  ;  might  severally  bo 
dwelt  on  as  displaj-ing  tho  like  multiplication  of  effects.  But 
it  would  needlessly  tax  tho  reader's  patience  to  detail,  in 
thoir  many  ramificationa,  these  various  changes :  hero  be- 
come so  involved  anij  subtle  as  to  be  followed,  with  some 
difficulty. 

§  162.  Ailer  the  argument  which  closed  the  last  chapter,  a 
parallel  one  seems  here  scarcely  required.  Fpr_ajBiinat£y's 
sake,  however,  it  will  be  proper  briefly  toj)oiiit_CUt^ow^c 
multiplication  of  effects,  like  the  instability  of_the  homo- 
geneous, is  a  corollary  from  the  persistence  of  force. 

Things  which  wo  call  different  are  things  which  roact  in 
iifferent  ways ;  and  we  can  know  them  as  dilft-renl  only  by 
the  differences  in  their  reactions.  When  we  distinguish 
bodies  as  hard  and  soft,  rough  and  smooth,  we  simply  mean 
that  certain  like  muscular  forces  expended  on  them  nm 
followed  by  unUke  acts  of  scusations-unliko  reactive  foe 
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Objects  that  are  classed  as  red,  blue,  yellow,  &c.,  are  objects 
that  decompose  light  in  strongly-contrasted  ways ;  that  is,  we 
know  contrasts  of  colour  as  contrasts  in  the  changes  produced 
111  a  lUiifof m  inbrjent  forcel  Manifestly,  any  two  things 
which  do  not  work  unequal  eflfects  on  consciousness,  either  by 
unequally  opposing  our  own  energies,  or  by  impressing  oui 
senses  with  xmequally  modified  forms  of  certain  external 
energies,  cannot  be  distinguished  by  us.  Hence  the  proposi 
tion  that  the  different  parts  of  any  whole  must  react  differ- 
ently on  a  xmiform  incident  force,  and  must  so  reduce  it  to 
a  group  of  multiform  forces,  is  in  essence  a  truism.  A 
further  step  will  reduce  this  truism  to  its  lowest  terms. 

When,  from  unlikeness  between  the  effects  they  produce 
on  consciousness,  wo  predicate  xmlikeness  between  two  ob- 
jects^ what  is  our  warrant?  and  what  do  we  mean  by  the 
unlikeness,  objectively  considered  ?  Our  warrant  is  the  per- 
sistence of  force.  Some  kind  or  amoimt  of  change  has  beea 
wrought  in  us  by  the  one,  which  has  not  been  wrought  by 
the  other.  This  change  we  ascribe  to  some  fore©  exercised  by 
the  one  which  the  otherhag  noi^Lercised.  And  we  have  no 
altematiye  but  to  do  this,  or  to  assert  that  the  change  had 
no  antecedent;  which  is  to  deny  the  persistence  of  force. 
Whence  it  is  further  manifest  that  what  we  regard  as  the 
objective  unlikeness  is  the  presence  in  the  one  of  some  force, 
or  set  of  forces,  not  present  in  the  other — something  in  the 
kinds  OP  amoimta  or  directions  of  the  constituent  forces  of  the 
one,  which  those  of  the  other  do  not  parallel.  But  now  if 
things  or  parts  of  things  which  wo  call  different,  are  those  of 
which  the  constituent  forces  differ  in  one  or  more  respects  ; 
what  must  happen  to  any  like  forces,  or  any  uniform  force, 
falling  on  them  ?  Such  like  forces,  or  parts  of  a  imiform 
force,  must  be  differently  modified.  The  force  which  is  pre- 
sent in  the  one  and  not  in  the  other,  must  be  an  element  in 
the  conflict — must  pro'duce  its  equivalent  reaction ;  and  must 
80  affect  the  total  reaction.     To  say  otherwise  is  to  say  that 
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thia  difTorcnlial  fort.'e  will  produce  no  cfiect ;  wliioh  ts  to  siy 
that  force  ia  not  persistent. 

I  need  not  develop  this  corollnry  further.  It  manifertljr 
follows  that  a  uniform  force,  fulling  oa  a  uniform  aggre- 
gate, must  under^  dispersion  ;  that  falling  on  an  aggr^sla 

'  made  up  of  unlike  parts,  it  must  undergo  dispersion  froni 
each  part,  as  well  us  qualitative  differentiations ;  that  in  pro- 
portion as  lUc  paria  aro  unlike,  these  qualitative  differenlia- 
ns  must  bo  marked  ;  that  in  proportion  to  the  number  of 
tho  parts,  they  must  be  numerous  ;  that  the  secondary  forces 
so  produced,  must  undergo  further  transformations  while 
,  working  equivalout  transformations  in  tho  parts  that  change 

/  them ;  and  similarly  with  the  forces  they  generate.  Thusthe 
conclusions  that  a  part-cause  of  Evolution  is  the  multiplica- 
tion of  effects ;  and  that  thb  increases  in  geometrical  progres- 
sion as  the  heterogeneity  becomes  greater ;  ara  not  only  to  he 
estahliBhod  inductively,  but  ore  deducible  from  the  doopeet 
of  all  truths 


/> 
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BEGREOATION. 


§  163.  The  general  interpretation  of  Evolution  is  {bt  from 
being  completed  in  the  preceding  chapters.  We  must  con- 
template its  changes  under  yet  another  aspect,  before  we  can 
form  a  definite  conception  of  the  process  constituted  by  them. 
Though  the  laws  already  set  forth,  furnish  a  key  to  the  re- 
arrangement of  parts  which  Evolution  exhibits,  in  so  far  as 
it  is  an  advance  from  the  uniform  to  the  multiform ;  thev 
furnish  no  key  to  this  re-arrangement  in  so  far  as  it  is  an 
advance  from  the  indefinite  to  the  definite.  On  studying  the 
actions  and  re-actions  everywhere  going  on,  we  have  found 
it  to  follow  inevitably  from  a  certain  primordial  truth,  that 
the  homogeneous  must  lapse  into  the  heterogeneous,  and  that 
the  heterogeneous  must  become  more  heterogeneous  ;  but  we 
have  not  discovered  why  the  difierently-afifected  parts  of  any 
simple  whole,  become  clearly  marked  off  from  each  other,  at 
the  same  time  that  they  become  unlike.  Thus  far  no  reason 
has  been  assigned  why  there  should  not  ordinarily  arise  a 
vague  chaotic  heterogeneity,  in  place  of  that  orderly  hetero- 
geneity displayed  in  Evolution.  It  still  remains  to  find  out 
the  cause  of  that  local  integration  which  accompanies 
local  differentiation — that  gradually-completed  segregation 
of  like  units  into  a  group,  distinctly  separated  from  neigh- 
bouring groups  which  are  severally  made  up  of  other  kinds 
of  units.     The  rationale  will  be  conveniently  introduced  by  a 


few  instances  m  whicli  we  may  watiili  this  segre^tive  | 
C0S3  taking  place. 

When  towards  the  end  of  September,  the  trees  aro  gainmf 
their  autumn  colours,  and  we  are  hoping  shortly  to  see  a 
further  change  increasing  still  more  the  boauty  of  the  land- 
scape, TVG  are  not  uncommonly  disappointed  by  the  occur- 
renco  of  an  cquinoxial  gale.  Out  of  the  mixed  maaa  of 
foliage  on  each  branch,  the  strong  current  of  air  carriea 
away  the  decaying  and  brightly -tinted  leaves,  but  fails  to 
detach  those  which  are  still  green.  And  while  these  last, 
frayed  and  scared  by  long- continued  beatings  a^inst  cadi 
other,  and  the  twigs  around  them,  give  a  sombre  colour  to 
the  woods,  the  red  and  yellow  and  orange  leaves  are  collected 
together  in  ditches  and  behind  walls  and  in  corners  where 
eddies  allow  them  to  aotfle.  Tliat  is  to  say,  by  the  action  of 
that  uniform  force  which  the  wind  exerts  on  both  kinds,  the 
dying  leaves  are  picked  out  from  among  their  stillli\-ing  com- 
panions and  gathered  in  places  by  themselves.  Again,  the 
separation  of  particles  of  diffci-ent  sizes,  as  dust  and  sand 
from  pebbles,  may  bo  similarly  effected  ;  as  wo  sec  on  every 
road  in  Slarcb.  And  from  the  days  of  Homer  downwards, 
the  power  of  currents  of  air,  natural  and  artificial,  to  part 
from  ono  another  units  of  unlike  specific  gravitiea,  luu 
been  habitually  ulilized  in  tlio  %v-innowing  of  chaff  from 
wheat.  In  every  river  we  see  how  the  roixcd  ma- 

terials carried  down,  are  separately  deposittd — ^bow  in  rapids 
the  bottom  gives  rest  to  nothing  but  boulders  and  pebbles ; 
how  where  the  current  is  not  so  strong,  sand  is  let  fall ;  and 
bow,  in  still  places,  there  ia  a  sediment  of  mud.  This  soleot' 
ivo  action  of  moving  water,  is  commonly  applied  in  the  arts 
to  obtain  mosses  of  particles  of  different  degrees  of  fineness. 
Emery,  for  example,  after  being  ground,  is  carried  by  a  slow 
current  through  successive  compartments ;  in  the  first  of 
which  the  largest  grains  subside ;  in  the  second  of  whiob 
the  grains  that  reach  the  boltom  before  Iho  watar  liu 
escaped,  are  somowbat  smaller;  in  the  third  smatlor  tin^ 
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until  ia  the  lost  ihero  aro  deposited  only  those  finest 
particles  which  fall  so  slowly  through  the  water,  that  they 
have  not  previously  been  able  to  reach  the  bottom.  And  in 
a  waj'  that  is  diflferent  though  equally  significant,  this  segre- 
gative efiect  of  water  in  motion,  is  exemplified  in  the  carry- 
ing away  of  soluble  .from  insoluble,  matters — an  application 
of  it  hourly  made  in  every  laboratory.  The  eflfects  ol 

the  uniform  forces  which  aerial  and  aqueous  currents  exercise, 
are  paralleled  by  those  of  uniform  forces  of  other  orders.  Elec- 
tric attraction  will  separate  small  bodies  from  large,  or  light 
bodies  from  heavy.  By  magnetism,  grains  of  iron  may  be 
selected  from  among  other  grains  ;  as  by  the  Sheffield 
grinder,  whose  magnetized  gauze  mask  filters  out  the  steel- 
dust  which  his  wheel  gives  ofi*,  from  the  stone-dust  that 
accompanies  it.  And  how  the  affinity  of  any  agent  acting 
differently  on  the  components  of  a  given  body,  enables  us  to 
take  away  some  component  and  leave  the  rest  behind,  is 
shown  in  almost  every  chemical  experiment. 

What  now  is  the  general  truth  hero  variously  presented  P 
How  are  these  several  facts  and  countless  similar  ones,  to  be 
expressed  in  terms  that  embrace  them  ail  ?  In  each  case  we 
see  in  action  a  force  which  may  be  regarded  as  simple  or  imi- 
form — fluid  mption  in  a  certain  direction  at  a  certain  velocity ; 
electric  or  m^netic  attraction  of  a  given  amount ;  chemical 
affinity  of  a  particular  kind :  or  rather,  in  strictness,  the  act- 
ing force  is  compounded  of  one  of  these  and  certain  other 
uniform  forces,  as  gravitation,  etc.  Iii  each  case  we  have  an 
aggregate  made  up  of  unlike  units — cither  atoms  of  different 
substances  combined  or  intimately  mingled,  or  fragments  of 
the  same  substance  of  different  sizes,  or  other  constituent 
parts  that  are  imlike  in  their  specific  gravities,  shapes,  or 
other  attributes.  And  in  each  case  these  imlike  units,  or 
groups  of  imits,  of  which  the  aggregate  consists,  are,  imder 
the  influence  of  some  resultant  force  acting  indiscrimi- 
nately on  them  all,  separated  from  each  other — segregated 

into  miiior  aggregates,  each  consisting  of  units  that  are 
21 
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■DVeniUy  liko  cocli  oUier  unci  unlike  tlwse  of  Ute  < 
BggTcgates.  Sach  being thecommonaspectoftliMed 
let  m  look  for  tlie  conimoa  intcrpretalion  of  them. 
In  the  oliapter  on  "  The  Inatabitity  of  th«  Hot 
it  waa  sboim  that  a  tmiform  force  (kiting  on  any  a 
produoee  unlike  moditic&tiooa  in  its  different  part«— tonu  tlw 
uniform  into  Iho  multiform  and  the  multiform  into  tbo  a 
multiform.  Tho  trnnsformntion  thus  vrought,  eoai 
either  inaooalblo  or  SGiieible  changes  of  relative  |^ 
ftmong  the  units,  or  of  both— either  of  those  molecu^ 
arrangements  vhicU  vo  call  chemical,  or  of  tltoag  1 
tmnspositioDS  which  ure  diatinguiahed  oa  mcduakal,^ 
the  two  united.  Such  portion  of  the  permanently  < 
force  as  reaches  each  diifcrent  part,  or  cliSerently-eonditii 
part,  may  be  expended  in  modifying  the  mutual  relations  of 
its  constituents ;  or  it  may  bo  expended  in  moving  the  part 
to  another  pWc ;  or  it  may  be  expended  partially  in  the  £rrt 
and  partially  in  tho  second.  Ilence,  so  much  of  tho  pamui- 
neatly  offeclive  force  as  does  not  work  tho  one  kind  of  effiict, 
must  work  tho  otlicr  kind.  It  is  manifeat  that  if  of  the 
permanently  effective  force  which  fidla  on.  some  compounil 
unit  of  an  aggregate,  little,  if  any,  ia  absorbed  in  re-urrang- 
ing  the  ultimate  components  of  euch  compauad  unit,  much 
or  the  whole,  must  show  itself  in  motion  of  such  compounil 
unit  to  some  other  place  in  tho  aggregate  ;  and  convei 
if  little  or  none  of  this  force  is  absorbed  in  genecntu 
chanical  transposition,  much  or  the  whole  must  go  | 
duco  molecular  alterations.  ^Vhat  now  must  4 

from  this  ?    In  cases  where  none  or  only  part  of  tlie  1 
generates  chemical  re-distrlbu lions,  what  physical  1 
butions  must  bo  gonorated  ?    Parts  that  are  similar  tofl 
other  will  bo  similarly  acted  on  by  the  force  ;  and  wiU,i 
larly  react  on  it.     Parts  that  are  dissimilur  will  bo  . 
larly  acted  on  by  the  force ;  and  will  dissimilarly  i 
it     Bflpoe  the  permanently  offoctive  incident  force,  i 

'dly    transformed    into   meohameol   motion 
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of  the  units^  will  produce  like  motions  in  units  that  are 
alike,  and  unlike  motions  in  units  that  are  imlike.  If 
then,  in  an  aggregate  containing  two  or  more  orders  of  mixed 
imits,  those  of  the  same  order  will  be  moved  in  the  same  way, 
and  in  a  way  that  differs  from  that  in  which  units  of  other 
orders  are  moved,  the  respective  orders  must  segregate.  A 
group  of  like  things  on  which  are  impressed  motions  that  are 
alike  in  amoimt  and  direction,  must  be  transferred  as  a  group 
to  another  place,  and  if  they  are  mingled  with  some  group  of 
other  things,  on  which  the  motions  impressed  are  like  each 
other,  but  unlike  those  of  the  first  group  in  amount  or  di- 
rection or  both,  these  other  things  must  be  transferred  as  a 
group  to  some  other  place — the  mixed  units  must  undergo  a 
simultaneous  selection  and  separation. 

In  further  elucidation  of  this  process,  it  will  be  well  hero 
to  set  down  a  few  instances  in  which  wo  may  see  that,  other 

things  equal,  tha^definiteness  of  the  separation  is  in  proper- 
tion  to  t}^  definitenese  of  the  difference  between  the  units. 
Take  a  handful  of  any  pounded  substance,  containing  frag- 
ments of  all  sizes;  and  let  it  fall  to  the  ground  while  a 
gentle  breeze  is  blowing.  The  large  fragments  will  be 
collected  together  on  the  ground  almost  immediately  imder 
the  hand;  somewhat  smaller  fragments  will  be  carried  a 
little  to  the  leeward ;  still  smaller  ones  a  little  further ;  and 
those  minute  particles  which  we  call  dust,  will  be  drifted  a 
long  way  before  they  reach  the  earth  :  that  is,  the  integration 
is  indefinite  where  the  difference  among  the  fragments  is 
indefinite,  though  the  divergence  is  greatest  where  the 
di£ference  is  greatest.  If,  again,  the  handful  be  made  up  of 
quite  distinqt  orders  of  units — as  pebbles,  coarse  sand,  and 
dust — ^these  will,  tmder  like  conditions,  be  segregated  with 
comparative  definiteness :  the  pebbles  will  drop  almost  verti- 
cally;  the  sand  will  fall  in  an  inclined  direction,  and  deposit 
itself  within  a  tolerably  circumscribed  space  beyond  the 
pebUet ;  while  the  dust  wiU  be  blown  almost  horizontally  to 
m  giwt  distance.    A  case  in  which  anothoi'  kind  of  fbrce 
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iiomcij  into  play,  viil  still  better  illustrate  this  feoth. 
Through  a  mixed  aggregate  of  soluble  and  insoluble  8ttl>- 
stanccs,  let  water  slowly  percolate.  Thcro  will  in  the  firat 
place  be  a  distinct  purting.of  the  substances  tliat  are  the  most 
widely  contrasted  in  tbeir  relations  to  the  acting  forces  :  lie 
soluble  will  be  carried  away ;  the  inaolublo  will  Femaiti  be- 
hind. Further,  some  separation,  though  a  less  definite  one, 
will  be  effected  among  the  soluble  substances  ;  since  the  first 
part  of  the  current  will  remove  the  most  soluble  substuncei  in 
tlic  largest  amounts,  and  after  these  have  been  all  dissolved, 
the  current  will  still  continue  to  bring  out  the  remaining  ]eai 
soluble  substances.  Even  the  undissolved  matters  will  have 
simultaneously  undergone  a  certain  segregation ;  for  the 
percolating  fluid  will  carry  down  the  minute  fragments  from 
among  the  large  ones,  and  will  deposit  those  of  small  specific 
grarity  in  one  place,  and  those  of  great  specific  gravity  in 
another.  To  complete  the  elucidation  we  must  glance 

at  the  obverse  fact ;  namely,  that  mixed  unila  which  di£er  bat 
slightly,  are  moved  in  but  slightly -different  ways  b^'  iacidcat 
forces,  and  can  therefore  bo  separated  only  by  such  adjust-. 
mcnta  of  the  incident  forces  as  allow  alight  difTereacea  to  be- 
come appreciable  factors  in  the  result.  This  truth,  is  made 
manifest  by  antithesis  iu  the  instances  juaC  given  ;  but  it  mny 
bo  mado  much  more  manifest  by  a  few  such  instances  aa 
those  which  chemical  analysis  supplies  in  abundance.  The 
parting  of  alcohol  from  wafer  by  dislOlation  is  a  good  onc- 
Ilere  we  have  atoms  consisting  of  oxygen  and  hydrogen, 
mingled  with  atoms  consisting  of  oxygen,  hydrogen,  tnd 
caibon.  The  two  orders  of  atoms  have  a  considerable 
similarity  of  nature  :  they  similarly  maintain  a  fluid  form  at 
ordinary  temperatures;  they  similarly  berome  gaseous  more 
and  more  rapidly  as  tlie  temperature  is  raised ;  and  ihej  boil 
at  points  not  very  far  apart.  Now  this  comparative  U" 
of  the  atoms  is  accompanied  by  difficulty  in 
them.  If  the  mixed  fluid  is  uuduly  heated,  mu 
tils  over  with  the  alcohol:   it  is  only  within  a  t 
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of  temperature,  that  the  one  set  of  atoms  are  driven  oflf  rather 
than  the  others ;  and  even  then  not  a  few  of  the  others  ac- 
company   them.      The    most    interesting    and    instructive 
example,  however,   is  furnished  by  certain  phenomena  of 
crystaUization.      AVhen  several  salts  that  have  little  analogy 
•>f  constitution,  are  dissolved  in  the  same  body  of  water,  they 
are  separated  without  much  trouble,  by  crystallization :  their 
respective  unite  moved  towards  each  other,  as  physiciste  sup- 
pose, by  polar  forces,  segregate  into  crystals  of  their  respect- 
ive kinds.     The  crystals  of  each  salt  do,  indeed,  usually  con- 
tain certain  small  amounte  of  the  other  salte  present  in  the 
solution — especially  when  the  crystallization  has  been  rapid ; 
but  from  these  other  salte  they  are  severally  freed  by  repeated 
re-solutions  and  crystallizations.  Mark  now,  however,  that  the 
reverse  is  the  case  when  the  salte  contained  in  the  same  body 
of  water  are  chemically  homologous.     The  nitrates  of  baryta 
and  lead,  or  the  sulphates  of  zinc,  soda,  and  magnesia,  unite 
in  the  same  crystals ;  nor  will  they  crystallize  separately  if 
these  crystals  be  dissolved  afresh,  and  afresh  crystallized, 
even  with  great  care.     On  seeking  the  cause  of  this  anomaly, 
chemiste  found  that  such  salte  were  isomorphous — that  their 
atoms,  though  not  chemically  identical,  were  identical  in  the 
proportions  of  acid,  base,  and  water,  composing  them,  and  in 
their  crystalline  forms:  whence  it  was  inferred  that  their 
atoms  are  nearly  alike  in  structure.  Thus  is  clearly  illustrated 
the  truth,  that  unite  of  unlike  kinds  are  selected  out  and 
separated  with  a  readiness  proportionate  to  the  degree  of 
their  unlikeness.    In  the  first  case  we  see  that  being  dis- 
similar in  their  forms,  but  similar  in  so  far  as  they  are 
soluble  in  water  of  a  certein  temperature,  the  atoms  segre- 
gate, though  imperfectly.    In  the  second  case  we  see  that  the 
atoms,  hflivbig  not  only  the  likeness  implied  by  solubility  in 
the  same  menstruum,  but  also  a  great  likeness  of  structure, 
do  not  segregate — are  sorted  and  parted  from  each  other  only 
imder  quite  special  conditions,  and  then  very  incompletely. 
That  is,  the  incident  force  of  mutual  polarity  impresses  imlUTe 
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motions  on  the  mixed  units  in  proportion  as  they  are  anlike; 
and  tbcreforc,  in  proportion  aa  thoy  arc  unlike,  tends  to  de- 
posit them  in  scparato  places. 

There  is  a  converse  cause  of  segregation,  which,  it  u  oood- 
less  hero  to  treat  of  with  equal  fulness.  Jf^  different  xiaiU 
acted  on  by  the  Bamo  force,  must  bo  difTerentty  moved  L». 
too,  must  unita  of  the  same  kind  bo  difTcrenLly  moral  If 
cSfTc-rent  forces.  Supposing  some  group  of  units  forming  port 
of  a  homogeneous  aggregate,  aro  unitedly  exposed  to  a  force 
that  is  unlike  in  amount  or  direction  to  the  forco  acting  m 
the  rest  of  the  aggregate;  then  this  group  of  units  will 
separate  from  the  rest,  provided  that,  of  the  force  so  itctiag 
on  it,  there  remains  any  portion  not  dissipated  in  molccubir 
vibrations,  nor  absorbed  in  producing  molocular  ro-armnge- 
mcnta.  After  all  that  has  beon  said  above,  this  propositioa 
needs  no  defence. 

Before  ending  our  preliminary  exposition,  a  comple- 
mentary truth  must  be  specified  ;  namely,  that  mixed  forces 
are  segregated  by  the  reaction  of  unifonn  nialiera,  just  u 
mixed  matters  aro  segregated  by  the  acUoa  id  luufonn 
forces.  Of  this  truth  a  complete  and  eniBeient  iUustration 
is  furnished  by  tho  dispersion  of  refracted  light.  A  bctm 
of  light,  made  up  of  ethereal  undulations  of  ^Qcrcst  order*, 
is  not  uniformly  deflected  by  a  homogeneous  refnctin^ 
body ;  but  tho  difTcrent  orders  of  undulations  it  oontaitM,  uv 
deflected  at  different  angles :  the  result  being  that  tliCM 
different  orders  of  undulations  are  Beparated  and  intcgnted, 
and  so  produce  what  we  know  as  the  colours  of  tho  spectrum. 
A  segregation  of  onother  kind  occurs  when  mya  of  Ught 
traverse  on  obstructing  medium.  Those  rays  which  courat 
of  comparatively  short  undulations,  are  absorbed  b^Tore  Mate 
which  consist  of  comparatively  long  ones ;  and  the  red  nyv, 
which  consist  of  tho  longest  undulations,  alone  penetnto 
whoT  tho  obstruc'-ion  is  very  great.  How.  conversely,  there 
is  produced  a  separation  of  like  forces  by  the  reaction  of  nn- 
dke  mattom,  is  also  mude  manifest  by  tho   phenomena  ot 
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refraction :  since  adjacent  and  parallel  beams  of  light,  fall- 
ing on,  and  passing  through,  unlike  substances,  are  made  to 
diverge. 

§  164.  On  the  assumption  of  their  nebular  origin,  stars  and 
planets  exemplify  that  cause  of  material  segregation  last 
assigned — the  action  of  unlike  forces  on  like  units. 

In  a  preceding  chapter  (§  150)  we  saw  that  if  matter 
ever  existed  in  a  diffused  form,  it  could  not  continue  uni- 
formly distributed,  but  must  break  up  into  masses.  It  was 
shown  that  in  the  absence  of  a  perfect  balance  of  mutual  at- 
tractions among  atoms  dispersed  through  imlimited  space, 
there  must  arise  breeches  of  continuity  throughout  the  ag- 
gregate formed  by  them,  and  a  concentration  of  it  towards 
centres  of  dominant  attraction.  Whore  nny  ,auch  breech  of 
continuity  occurs,  and  the  atoms  that  were  before  adjacent 
separate  from  each  other ;  they  do  so  in  consequence  of  a 
differencejii.th«  fbrcfiS.  to.  which. thoy  are  respecfively  suF- 
fS&tr-^The  atoms  on  the  one  side  of  the  breech  are  exposed 
to  a  certain  surplus  attraction  in  the  direction  in  which  they 
begin  to  move ;  and  those  on  the  other  to  a  surplus  attrac- 
tion in  the  opposite  direction.  Thatis^  the. adjacent  groups 
of  like  unitsj^exposcd  to  xmlike  resultant  forces ;  and  ac- 
cordingly separate  and  integrate. 

The  formation  and  detachment  of  a  nebulous«ring,  illus- 
trates tqf^  same  general  principle.  To  conclude,  as  Laplace 
did,  that  the  equatorial  portion  of  a  rotating  nebulous 
spheroid,  will,  during  concentration,  acquire  a  centrifugal 
force  sufficient  to  prevent  it  from  following  the  rest  of  the 
contracting  mass,  is  to  conclude  that  such  portions  will 
remain  behind  as  are  in  common  subject  to  a  certain  differ- 
ential force.  The  line  of  division  between  the  ring  and 
the  spheroid,  must  be  a  line  inside  of  which  the  aggregative 
force  is  greater  than  the  force  resisting  aggregation;  and 
outside  of  which  the  force  resisting  aggregation  is  greater 
than  the  aggregative  force.      Hence  the  alleged  process 
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conforms  to  ttc  law  tliat  among  lito  units,  exposed  to  n 
forces,  tlio  similarly  conditioned  part  from  the  dissimila^ 
conditioned. 
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§  1G5.  Those  geologic  cliaugcs  usaally  classed  US  aqneons, 
display  under  uumorous  forma  tlio  segregation  of  nttlib' 
nnita  by  a  unifonn  incident  force.  On  sca-shorcs,  tlio  waves 
aro  ever  Sorting-out  and  separating  tlio  mixed  material) 
against  ivhich  tlicy  break.  iVom  each  mass  of  fallen  cliff, 
the  rising  and  ebbing  tido  carries  away  nil  those  particles 
which  arc  so  Email  aa  to  remain  long  BtlspenJed  in  tlie 
water;  aud,  afc  some  distance  from  shore,  dcjroaits  them  in 
tho  shape  of  fino  sediment.  Large  particles,  siolcing  with 
comparative  rai)idity,  are  accumnlatcd  into  beds  of  snnd 
cear  low  water-mark.  Tho  coarao  grit  and  small  pebbles 
collect  together  on  the  incline  np  which  tho  breakers  nab. 
And  on  tho  top  lio  tho  larger  stones  and  boulJer*.  StiD 
more  specific  segregations  may  occasionally  bo  ohserrod. 
Flat  pebblcB,  produced  by  tho  breaking  down  of  laminnted 
rock,  are  sometimes  separately  colloctej  in  ono  part  of  » 
ehinglo  bank.  On  this  shore  tho  deposit  is  wholly  of  mod; 
op  that  it  is  wholly  of  sand.  Hero  wo  find  a  sheltered  core 
filled  with  email  pebbles  almost  of  ono  size ;  and  there,  in  a 
cmred  bay  one  end  of  which  is  more  exposed  than  the  othd'j 
wo  800  a  progressive  increase  in  tho  massiveness  of  ibe  stones 
as  we  walk  from  tho  less  exposed  to  the  more  exposed  end. 
Traco  tho  history  of  each  geologic  deposit,  and  tto  aw 
qnickly  led  down  to  tho  fact,  that  mixed  fragmcnl*  of 
matter,  differing  in  their  sizes  or  weights,  are,  wlwn  ex- 
posed to  tho  momentum  and  friction  of  water,  joined 
with  tho  attraction  of  tho  Earth,  selected  from  each 
other,  and  united  into  groups  of  comparatively  like 
fragments.  And  wo  sec  that,  other  things  eqnal,  tho  ecp*- 
ration  is  dofioito  in  proportion  as  iho  diBerencea  of  lli«  aaibi 
oro  mai-ked.  After  they  havo  been  formetl,  sadi- 

mcntary  strata  exliibit  segregations  cf  another  kind.     fHw 
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flints  and  tlio  nodules  of  iron  pyrites  tkit  are  found  in  chalk, 
as  well  as  the  silicious  concretions  which,  occasionally  occur 
in  limestone,  can  bo  interpreted  only  as  aggregations  of 
atoms  of  silex  or  sulphuret  of  iron,  originally  diffused  almost 
unifonnly  through  tho  deposit,  but  gradually  collected  round 
certaiilcentres,  notwithstanding  the  solid  or  semi-solid  state  of 
the  surrounding  matter.  What  is  called  bog  iron-ore  supplies 
the  conditions  and  the  result  in  still  more  obvious  correlation. 

Among  igneous  changes  we  do  not  find  so  many  examples ^^.*"*"j^^ 
of  tho  process  described.  When  distinguishing  simple  and 
compound  evolution,  it  was  pointed  out  (§  102)  that  an  ex- 
cessive quantity  of  contained  molecular  motion,  prevents  per- 
manence in  those  secondary  re-distributions  which  make  evo- 
lution compound.  Nevertheless,  geological  phenomena  of 
this  order  are  not  barren  of  illustrations.  Whero  the  mixed 
matters  composing  the  Earth's  crust  have  been  raised  to  a 
very  high  temparature,  segregation  habitually  takes  placo 
as  the  temperature  diminishes.  Sundry  of  the  substances 
that  escape  in  a  gaseous  form  from  volcanoes,  sublime  into 
crystals  on  coming  against  cool  surfaces;  and  solidifying  as 
these  substances  do,  at  different  temperatures,  they  are  de- 
posited at  different  parts  of  tho  crevices  through  which  they 
aro  omitted  together.  The  best  illustration,  however,  is 
furnished  by  tho  changes  that  occur  during  the  slow  cooling 
of  igneous  rock.  When,  through  one  of  the  fractures  from 
time  to  time  mado  in  the  solid  shell  which  forms  the  Earth's 
crust,  a  portion  of  the  molten  nucleus  is  extruded ;  and  when 
this  is  cooled  with  comparative  rapidity,  through  free  radia- 
tion and  contact  with  cold  masses;  it  forms  a  substance 
known  as  trap  or  basalt — a  substance  that  is  uniform  in 
texture,  though  made  up  of  various  ingredients.  But  when, 
not  escaping  through  the  superficial  strata,  such  a  portion  of 
the  molten  nucleus  is  slowly  cooled,  it  becomes  what  we 
know  as  granite :  the  mingled  particles  of  quartz,  feldspar, 
and  micai  being  kept  for  a  long  time  in  a  fluid  and  semi- 
fluid Btate— ft  state  of  comparative  mobility — ^undergo  thoBo 


ghaiigw  of  pontiai  vUidi  tli*  tern 
tbnr  felloir  miiti  mo— ititw  " 
generate  ihe  mpadta  motaODS  of  4m  attnat  dM'd 
foroM  arinng  firam  nmtaal  polu^f,  MgnigalB  ti 
feldipw,  ind  mica,  into  eryataliL  Bmr  MHflitaif  ttJilR^ 
pendant  on  tlie  lon^-ocntinwd  agitatfaa  €f  Oa  an^p 
ticlet,  and  conseqoeott  lang-eaDtunad  taobSStj  ^  mall-J 
ferentui  foraea,  ia  prored  bjr  tha  i^  that  m  gxaallt  d^ 
the  CTTitala  in  the  centre  c^  tha  maM,  vban  tin  AnS^ 
•cmi-fluidit;^  oontmned  for  a  longaz  time.  Bra  aaaoh  laq 
than  those  at  the  mdea,  vhera  oontaot  vi^  tha  na^^Aoi 
ing  rode  oanaed  mora  lapid  oooling  and  aoKdiflcation. 

§  1S6.  The  actions  going  on  throagfaontanoTganiniiMi 
involved  and  subtio,  that  we  coimot  expect  to  identify  the  pa 
ticuLir  forces  by  which  particular  eegregationa  are  efiecte 
Among  the  fow  instances  admitting  of  tolerably  definite  i 
terprctation,  the  best  are  thoee  in  which  mechanical  pressnr 
and  tensions  arc  tho  agencies  at  work.  We  shall  discon 
BOTcrol  on  studjring  the  bony  irame  of  the  higher  ""''"»^» 

The  Tcrtebral  column  of  a  man,  is  subjoct,  as  a  whole, 
certain  general  strains— the  weight  of  the  body,  togetfa 
with  the  reactions  involved  by  all  considerable  moacnl 
efforts;  and  in  conformity  with  thisj  it  has  become  wpogai 
as  a  whole.  At  tho  samo  timo,  being  exposed  to  differe 
forces  in  the  course  of  those  lateral  bendinga  which  ti 
moTcments  neceasitato,  its  parts  retain  a  certain  separatenei 
And  if  we  trace  iip  the  development  of  the  vertebral  colon 
from  its  primitive  form  of  a  cartilaginous  cord  in  the  lowf 
lishes,  we  sea  that,  throughout,  it  maintains  an  iategratii 
corresponding  to  the  unity  of  the  incident  forces,  joined  wi 
a  division  into  segments  corresponding  to  the  variety 
the  incident  forces.  Each  segment,  considered  apai 

exemplifies  the  truth  more  simply.  A  vertebra  ia  not  a  sing 
bone,  but  consists  of  a  central  moss  with  snndiy  qipooi 
ngos  or  processes ;   and  in  rudimentary  types  of  vertobn 
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IhceD  appendages  are  q^ulte  separate  from  the  central  masK, 
and,  indeed,  exist  before  it  makes  its  appearance.  But  these 
several  independent  bones,  constituting  a  primitive  spinal 
segment^  are  subject  to  a  certain  aggregate  of  forces 
which  agree  more  than  they  differ:  as  the  fulcrum  to 
a  group  of  muscles  habitually  acting  together,  they  per- 
petually  undergo  certain  reactions  in  cogmion.  And  ac- 
cordingly, wo  seo  that  in  th§  'course  of  development  they 
gradually  coalesce.  Still  clearer  ui  fhe  illustration 

furnished  by  spinal  segments  that  become  fused  together 
where  they  are  together  exposed  tosome  predominant  strain. 
The  sacrum  consists  of  a  group  of  vertebreo  firmly  imited. 
In*  the  ostrich  and  its  congeners  there  are  from  seventeen  to 
twenty  sacral  vertebra) ;  and  besides  being  confluent  with  each 
other,  these  are  confluent  with  the  iUac  bones,  which  run  on 
each  side  of  them.  If  now  we  assume  these  vertebrae  to  have 
been  originally  separate,  as  they  stiU  are  in  the  embryo  bird ; 
and  if  we  consider  the  mechanical  conditions  to  which  they 
must  in  such  case  have  been  exposed ;  wo  shall  see  that  their 
union  results  in  the  alleged  way.  For  through  those  vertebr(p 
the  entire  weight  of  the  body  is  transferred  to  the  legs :  the 
legs  support  the  pelvic  arch;  the  pelvic  arch  supports  the 
sacrum;  and  to  the  sacrum  is  articulated  the  rest  of  the 
spiae,  with  all  the  limbs  and  organs  attached  to  it.  Hence, 
if  separate,  the  sacral  vertebrae  must  be  held  firmly  together 
by  strongly-contracted  muscles ;  and  must,  by  implication,  be 
prevented  from  partaking  in  those  lateral  movements  which 
the  other  vertebrae  undergo — they  must.l^e  subject  to  a  com- 
mon^strain,  while  they  are  preserved  from  strains  which 
would  aSectlthem  differently;  and  so  they  fulfil  the  condi- 
tions under  which  segregation  occurs.  But  the  cases 
in  which  cause  and  effect  are  brought  into  the  most  obvious 
relation,  are  supplied  by  the  limbs.  The  metacarpal  bones 
(those  which  in  man  support  the  palm  of  the  hand)  are  separ- 
iite  from  each  other  in  the  majority  of  mammalia :  the  separ- 
ate actions  of  the  toes  entailing  on  them  slight  amounts  of 


in 
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separate  movements.  This  ia  not  so  however  in  the  ox-lribe 
and  the  liorse-tribe.  In  the  ox-tribe,  only  tho  middle  meta- 
carpals (tliird  and  fourth)  are  developed ;  and  ticse,  attaio- 
ing  toassivo  proportiona,  coalesce  to  form  the  cannon  Ixme. 
In  the  horse-tribe,  the  segregatioii  ia  what  wo  may  distin- 
guish as  indirect :  the  eecond  and  fourth  mclacarpold  are 
present  only  as  rudiments  imited  (o  the  sides  of  the  tbbd, 
while  the  third  ia  immensely  developed  ;  thus  fomiicp  i 
cannon  bone  which  diflers  from  that  of  the  ox  in  being  a 
single  cylinder,  instead  of  two  cylinders  fused  togetlier. 
The  motatarsua  in  these  quadrupeds  exhibits  paroUrl 
changes.  Now  each  of  these  metamorphoses  occurs  vj(em 
the  different  bones  grouped  together  have  no  longer  any 
different  functions,  but  retain  only  a  common  function.  The 
feet  of  oxen  and  horses  are  used  solely  for  locomotion — arc 
not  put  like  those  of  unguiculate  mammab  to  purposes 
which  involve  some  relative  movements  of  the  metacarpalfi. 
Thus  there  directly  or  indirectly  results  a  single  mass  of  bono 
where  the  incident  force  is  single.  And  for  the  inference 
that  these  facts  have  a  causal  connexion,  wc  find  confirma- 
tion throughout  the  entire  class  of  birds;  in  the  wuaga 
and  legs  of  which,  like  aegregations  are  found  under  like 
conditions.  "While  this  sheet  is  passing  through  the 

press,  a  fact  illustrating  this  general  truth  in  a  yet  man) 
remarkable  manner,  has  been  mentioned  to  mo  by  Prof. 
Huxley  ;  who  kindly  allows  me  to  moke  use  of  it  vhilo  still 
unpublished  by  him.  UTie  Glyptodox,  an  extinct  mamniat 
found  fossilized  in  South  America,  has  long  been  known  oa  a 
largo  uncouth  creature  allied  to  tho  Armadillo,  but  having  a 
massive  dermal  armour  consisting  of  polygonal  plates  ckeely 
titted  together  so  as  to  make  a  vast  box,  inclosing  tho  bodv 
in  such  way  as  effectually  fo  prevent  it  from  being  bent, 
laterally  or  vertically,  in  tho  slightest  degree.  Thia  bonv 
box,  which  must  have  weighed  several  hundred -weight,  was 
supported  on  the  spinous  processes  of  the  Tcrtubrw,  and  on 
the  adjacent  bonos  of  the  pelvic  and  thoracic  anihes.     And 
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the  significant  fact  now  to  bo  noted,  is,  that  here,  where  the 
trunk  TcrtebroB  were  together  exposed  to  the  pressure  of  this 
heavy  dermal  armour,  at  the  same  time  that,  by  its  rigidity, 
they  were  preserved  from  all  relative  movements,  the  entire 
series  of  them  were  imited  into  one  solid,  continuous  bone. 

The  formation  and  maintenance  of  a  species,  considered 
as  an  assemblage  of  similar  organisms,  is  interpretable  in 
an  analogous  way.  We  have  already  seen  that  in  so  far  as 
the  members  of  a  species  are  subject  to  different  sets  of  inci- 
dent forces,  they  are  differentiated,  or  divided  into  varieties. 
And  here  it  remains  to  add  that  in  so  far  as  they  are  subject 
to  like  sets  of  incident  forces,  they  are  segregated,  or  reduced 
to,  and  kept  in,  the  state  of  a  uniform  aggregate.  For  by  the 
process  of  "  natural  selection,**  there  is  a  continual  purifica- 
tion of  each  species  from  those  individuals  which  depart 
from  the  common  type  in  waya  that  unfit  them  for  the  con- 
ditions  of  their  existence.  Consequently,  there  is  a  continual 
leaving  behind  of  those  individuals  which  are  in  all  respects 
fit  for  the  conditions  of  their  existence ;  and  are  therefore 
very  nearly  alike.  The  circumstances  to  which  any  species 
is  exposed,  being,  as  we  before  saw,  an  involved  combination 
of  incident  forces ;  and  the  members  of  the  species  having 
mixed  with  them  some  that  differ  more  than  usual  from  the 
average  structure  required  for  meeting  these  forces ;  it  rc- 
Bidts  that  these  forces  are  constantly  separating  such  diver- 
gent individuals  from  the  rest,  and  so  preserving  the  uni- 
formity of  the  rest — keeping  up  its  integrity  as  a  species. 
Just  as  the  changing  autumn  leaves  are  picked  out  by.  the 
wind  from  among  the  green  ones  around  them,  or  just  as, 
to  use  Prof.  Huxley's  simile,  the  smaller  fragments  pass 
through  the  sieve  while  the  larger  are  kept  back;  so,  the 
imifona  incidence  of  external  forces  affects  the  members  of  a 
group  of  organisms  similarly  in  proportion  as  they  are  similar, 
and  differently  in  proportion  as  they  are  different ;  and  thus  is 
ever  segregating  the  like  by  parting  the  unlike  from  them. 
Whether  these  separated  members  are  killed  off,  as  mostly 
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happens,  or  whether,  eis  otherwise  happens,  they  sorriTB  anl 
multiply  into,  a  diatLoot  variety,  in  consequence  of  their 
litness  to  certain  partially  unlike  conditions,  matters  not  to 
the  argument.  The  one  case  conforms  to  thu  law,  that  the 
unliko  units  of  an  aggregate  are  sorted  into  their  kinds  anii 
parted  when  uniformly  subject  to  the  aamo  incident  fore 
and  the  other  to  tlio  converse  law,  that  the  like  nnits  o 
aggregate  arc  parted  and  separately  grouped  when  subjat 
different  incident  forces.  And  on  consulting  Mr.  Stu 
remarks  on  divergence  of  character,  it  will  be  seen  that 
segregations  thus  caused  tend  ever  to  become  more  defii 


^  1C7.  MenlaLcMilutioiLimder  one  of  its  leading 
wo  found  to  consist  in  the  formation  of  groups  of  Uk« 
jeots  and  like  relations— a  differentiation  of  iho  varill 
things  originally  confounded  together  in  one  ossembhigc, 
and  an  integration  of  each  separate  order  of  things  into  a 
separate  group  (S  163).  Hero  it  remains  to  point  mit  that 
whilo  unlikcness  in  the  incident  forces  is  the  cause  of  sucli^ 
differentiations,  likeness  in  tho  incident  forces  is  the  caose  of 
such  integrations.  For  what  ia  the  process  throagh  which 
classifications  are  established  F  At  lirst,  in  common  with 
the  uninitiated,  tho  botanist  recognizes  only  such  coaTen- 
tional  divisions  as  those  which  agriculture  has  established— 
distinguishes  a  few  vegetables  and  cereals,  and  groups  tbf 
rest  together  into  the  one  miscellaneous  aggregsto  of  viU 
plants.  How  do  these  wild  plants  become  grouped  in  his  mind 
into  orders,  genera,  and  species  P  Each  plant  he  cxAminM 
yields  him  a  certain  complex  impression.  PJvery  nov  and 
then  ho  picks  up  a  plant  Uke  one  before  seen ;  ond  the  re- 
cognitioQ  of  it  is  tho  produclion  in  him  of  a  like  conneoM 
group  of  sensations,  by  a  like  connected  group  of  attribotn. 
That  18  to  say,  there  is  produced  throughout  the  nerves  con- 
cerned, a  combined  set  of  changes,  similar  to  a  combined  m( 
of  changes  before  produced.  Considered  analyticadlj,  flaob 
mich  combined  set  of  changes  is  a  combined  set  of 
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modifications  wrought  in  the  affected  part  of  the  organism. 
On  every  repetition  of  the  impression,  a  like  combined  set  of 
molecular  modifications  is  superposed  on  the  previous  ones, 
and  makes  them  greater :  thus  generating  an  internal  idea 
corresponding  to  these  similar  external  objects.  Meanwhile, 
another  kind  of  plant  produces  in  the  brain  of  the  botanist 
another  set  of  combined  changes  or  molecular  modifications 
— a  set  which  does  not  agree  with  and  deepen  the  one  we 
have  been  considering,  but  disagrees  with  it ;  and  by  repeti- 
tion of  such  there  is  generated  a  difierent  idea  answering  to 
a  different  species.  What  now  is  the  nature  of  this 

process  expressed  in  general  terms  ?  On  the  one  hand  there 
are  the  like  and  unlike  things  from  which  severally  emanate 
the  groups  of  forces  by  which  we  perceive  them.  On  the 
other  hand,  there  are  the  organs  of  sense  and  percipient 
centres,  through  which,  in  the  course  of  observation,  these 
groups  of  forces  pass.  In  passing  through  these  organs  of 
sense  and  percipient  centres,  the  like  groups  of  forces  are  se- 
gregated, or  separated  from  the  unlike  groups  of  forces ;  and 
each  Buch  scries  of  groups  of  forces,  parted  in  this  way  from 
others,  answering  to  an  external  genus  or  species,  constitutes 
a  state  of  consciousness  which  we  call  our  idea  of  the  genus 
or  species.  We  before  saw  that  as  well  as  a  separation  of 
mixed  matters  by  the  same  force,  there  is  a  separation  of 
mixed  forces  by  the  same  matter ;  and  here  we  may  further 
see  that  the  unlike  forces  so  separated,  work  imlike  struct- 
ural changes  in  the  aggregate  that  separates  them — struct- 
ural changes  each  of  which  thus  represents,  and  is  equivalent 
to,  the  integrated  series  of  motions  that  has  produced  it. 

By  a  parallel  process,  the  connexions  of  co-existence  and 
sequence  among  impressions,  become  sorted  into  kinds  and 
grouped  simultaneously  with  the  impressions  themselves. 
When  two  phenomena  that  have  been  experienced  in  a 
given  order,  are  repeated  in  the  same  order,  those  nerves 
which  before  were  affected  by  the  transition  are  again  af- 
fected; and  such  molecular  modification  as  they  received 


from  Uic  Itrst  motion  prupagatocl  tliroagh  them,  i 

bj  ttiia  second  motion  alon^  the  tame  roulc.     £«^  sadi , 

I  tion  works  a  structunil  altcrutioD,  irbich,  in  confonnily  i 

tJie  general  law  set  forth  in  Cbaptcr  IX.,  involves  a  dun 
lion    of  tlio  rc:>ii>tance  to  all  siuh  tnotioiia    thst    aftervl 

I  oceur.    Tlio  Bcgrcgation  of  thcao  gacccMivo  motiaua  (or  n 

■triclly,  tlio  prrmiinenlly  etfeclivt-  {lortiiiTiii  of  th^m  expcm 

I  in  ovcrcfirnint;  rojistanco)  thus  bccomc-i  the  cause  of,  and 

'  measure  of,  the  mraml  oonnexion  beCwMa^sha  imptmm 

which  the  pheoomeus  jnodnoe.  Ueuiwlul^  jiTiiiiiuiiiiiH  ll 
are  lecognized  as  cUfbrcnt  from  then,  being  jibiiniii— ■  H 
tharsfbre  afibct  difiereBt  nervow  demant^  will  haw  A 
connexions  BevenHy  repnsented  bj  ™^""  •knf  oti 
roat«B ;  and  along  each  of  theaa  oUur  tooIm,  the  nenov  i 
charges  will  severally  take  place  with  a  readineaa  proportici 
ate  te  the  frequency  with  which  experience  repeats  the  oc 
ncxion  of  phenomena.  The  classification  of  relations  mi 
hence  go  on  pari  passu  with  the  classification  of  the  relof 
things.  In  eommon  with  the  mixed  sensations  receiv 
front  the  external  world,  tho  mixed  relations  it  presen 
counot  bo  impressed  on  the  organism  without  more  or  1 
segregation  of  them  resulting.  4^d  through  this  ooatil 
ouH  sorting  and  grouping  together  of  changes  ormoBj 
which  constitutes  nervous  function,  thero  is  gjmdat 
wrought  that  sorting  and  grouping  togetfier  of  "itjjj 
which  conatitatcs  nervous  structnpe,__. 

^  138.  In  social  evoiiition,  tho  collecting  together  of  1 
like  and  the  separation  of  the  unlike,  by  incident  forcea, 
primarily  displayed  in  the  same  manner  as  wo  saw  it  to 
among  groups  of  inferior  creatures.  Tho  human  .raq^^ 
to  differentiate  and  integrate,  as  do  races  of  other  livJ 
forms.  Of  the  forces  which  effect  ■and  maintun  1 

eegrogations  of  mankind,  may  first  be  named  those  eiten 
ones  which  wo  class  as  physical  conditions.  The  climate  a 
food  that  are  favourable  (o  on  indigenous  people,  are  mtno 
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less  detrimental  to  a  people  of  difTerent  bodily  constitution, 
coming  from  a  remote  part  of  the  Earth.  In  tropical  re- 
gions the  northern  races  cannot  permanently  exist :  if  not 
killed  off  in  the  first  generation,  they  are  so  in  the  second ; 
and,  as  in  India,  can  maintain  their  footing  only  by  the 
artificial  process  of  continnons  immigration  and  emigration. 
That  is  to  say,  the  external  forces  acting  equally  on  the  in- 
habitants of  a  given  locality,  tend  to  expel  all  who  are  not 
of  a  certain  type ;  and  so  to  keep  up  the  integration  of  those 
who  are  of  that  type.  Though  elsewhere,  as  among  Euro- 
pean nations,  we  see  a  certain  amount  of  permanent  inter- 
mixture, otherwise  brought  about,  we  still  see  that  this  takes 
place  between  races  of  not  very  different  types,  that  are 
naturalized   to  not  very  different  conditions.  The 

other  forces  conspiring  to  produce  these  national  segrogo- 
tions,  are  those  mental  ones  which  show  themselves  in  the 
affinities  of  men  for  others  like  themselves.  Emigrants 
usual^Tjesire  to  get  back  among  their  own  people;  and 
where  their  desire  does  not  take  effect,  it  is  only  because  the 
restraining  ties  are  too  great.  TJnits  of  one  society  who 
are  obliged  to  reside  in  another,  very  generally  form 
colonies  in  the  midst  of  that  other — small  societies  of  their 
own.  Ilaces  which  have  been  artificially  severed,  show 
strong  tendencies  to  re-unite.  Now  though  these  segrega- 
tions that  residt  from  the  mutual  affinities  of  kindred  men, 
do  not  seem  interpretable  as  illustrations  of  the  general 
principle  above  enunciated,  they  really  are  thus  interpret- 
able. When  treating  of  the  direction  of  motion  (§  80), 
it  was  shown  that  the  actions  performed  by  men  for  the 
satisfaction  of  their  wants,  were  always  motions  along  lines 
of  least  resistance.  The  feelings  characterizing  a  member 
of  a  given  race,  are  feelings  which  get  complete  satisfaction 
only  among  other  members  of  that  race  —  a  satisfaction 
partly  derived  from  sympathy  with  those  having  like  feel- 
ings, but  mainly  derived  from  the  adapted  social  conditions 
which  grow  up  where  such  feelings  prevail.     When,  there- 


,  fore,  ■  oitiMai  of  any  ution  ii,  M  «•  ■M^fli 
\othsn  of  lui  utum,  tlw  mtiaoab  U,  HiM  iiplpB  jm 
jirliu^  va  call  detizea,  mon  Urn  ia  tta  4bMtf«L  ^fJ 

[nnstaiioe.  Hnmia  motian^  Kb  all  oOmt  x|«ti«Hbi^^ 
deteimined  1^  Om  diafaribatian  of  tanm,  M  WInw  : 
suoh  aegngatioiu  of  raoea  aa  an  aot  ■pniaaaA  Ij  mm 
external  fimaa,  an  prodooad  by  fiircaa  vSubk  tba  anil 
tho  noes  exercise  cm  each  oUiv. 

Daring  tbe  deTeloi«ait  of  aaeh  aooietjr,  m  aaa  analq 
segi^ationa  caused  in  analogous  mya.  A  few  ot  Am 
Bolt  £com  minor  natorsl  affinitiwi ;  bat  iboaq  moat  In^ofl 
oDfls  vhioli  onutitatA  political  and  indBstrial  nigaiiiaiti 
resnlt  from  tlie  onion  of  men  in  wIub  ajmilariti—  bava  h 
produced  by  education — ^usiog  education  in  its  widest  ma 
OS  comprehending  all  processes  by  whiob  citizens  are  mouj 
ed  to  special  fuactiona.  Hen  broagbt  up  to  bocUly_^bn 
are  men  vho  bare  bad  wrongbt  in  tbem  a  certain  likeuees- 
likeness  wliich,  in  respect  of  tbeir  powers  of  action,  obscni 
and  subordinates  tboir  nafiii^  di&rences.  Those  trained 
brain-work,  have  acquired  a  oertain  other  commmitf 
character  which  makes  them,  as  social  nnits,  mote  H^w  ei 
other  than  like  those  trained  to  mnnnal  occupations.  A 
there  arise  chisB-segregstions  answering  to  theaei  sup 
'  induced  likenesses.  Much  more  definite  segregations  ti 
phico  among  tho  much  more  definitely  aasimilated  memb 
of  any  class  who  are  brought  up  to  the.  same  calling.  £i 
where  the  necessities  of  thoir  work  forbid  concentration  in  ( 
looality,  as  among  artizans  happens  with  masons  and  brii 
layers,  and  among  traders  happens  with  the  retail  distrib 
OTs,  and  among  professionals  happens,  widi  the  medi 
men  ;  there  are  not  wanting  Operative  Builders  Tlniona,  a 
Grocers  Societies,  and  Medical  Assooiations,  to  ahow  tl 
these  artificially- assimilated  citizens  become  int^rated 
much  OS  the  conditions  permit.  And  where,  as  tniong  t 
manufacturing  classes,  the  functions  discbaiged  do  not  l 
qniro  the  dispersion  of  the  citizens  thus  srtificiaUy  aann 


SEOEEGATION.  479 

latedy  there  is  a  progressive  aggregation  of  them  in  special 
localities;  and  a  consequent  increase  in  the  definiteness  of 
the  industrial  divisions.  If  now  we  seek  the  causes  ■ 

of  these  segregations,  considered  as  residts  of  force  and  mo- 
tion, wo  find  ourselves  brought  to  the  same  general  principle 
as  before.  This  likeness  generated  in  any  class  or  sub- 
class by  training,  is  an  aptitude  acquired  by  its  members 
for  satisfying  their  wants  in  like  ways.  That  is,  the 
occupation  to  which  each  man  has  been  brought  up,  has  be- 
come to  him,  in  common  with  those  similarly  brought  up,  a 
line  of  least  resistance.  Hence  imder  that  pressure  which 
determines  all  men  to  activity,  these  similarly-modified 
social  units  are  similarly  affected,  and  tend  to  take  similar 
courses.  If  then  there  be  any  Jogalitji.wbich,  either  by  its 
physical  peculiarities  or  by  peculiarities  wrought  on  it 
during  social  evolution,  is  rendered  a  place  where  a  certain 
kind  of  industrial  action  meets  with  less  resistance  than  else- 
where ;  it  follows  from  the  law  of  direction  of  motion  that 
those  social  units  who  have  been  moulded  to  this  kind  of 
industrial  action,  will  move  towards  this  place,  or  become 
integrated  there.  If,  for  instance,  th^^jp^roxlfiuty  of  coal  and 
iron  mines  to  a  navigable  river,  gives  to  Glasgow  a  certain 
advantage  in  the  building  of  iron  ships — if  the  total  labour 
required  to  produce  the  same  vessel,  and  get  its  equivalent 
in  food  and  clothing,  is  less  there  than  elsewhere;  a  con- 
centration of  iron-ship  builders  is  produced  at  Glasgow: 
cither  by  keeping  there  the  population  bom  to  iron-ship 
building ;  or  by  immigration  of  those  elsewhere  engaged  in 
it;  or  by  both — a  concentration  that  would  be  still  more 
marked  did  not  other  districts  offer  counter-balancing  facili- 
ties. The  principle  equally  holds  where  the  occupation  is 
mercantile  instead  of  manufacturing.  Stock-brokers  cluster 
together  in  the  city,  because  the  amount  of  effort  to  be 
severally  gone  through  by  them  in  discharging  their  func- 
tionSy  and  obtaining  their  profits,  is  less  there  than  in  other^ 
localities.  A  place  of  exchange  having  once  been  estab- 
lished, becomes  a  place  where  the  resistance  to  \y^  ^^-'^^x^^^ss&s^ 
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l)y  each  is  less  ttan  cIsewLore ;  and  tUo  pursmt  of  tbo  coorso 
of  least  reslsfaacc  by  each,  inTolves  their  aggregation  around 
this  place. 

Of  course,  with  units  so  complicated  as  those  whicli  constU 
tuto  a  society,  and  with  forces  so  involved  as  those  which 
movo  them,  the  resulting  selections  and  separations  most 
he  far  more  entangled,  or  far  less  definite,  than  those  we 
have  hitherto  considered.  But  though  there  may  bo  pointed 
out  many  anomalies  nhich  at  first  sight  seem  inconsistent 
with  the  alleged  law,  a  closer  study  shows  that  they  aro  but 
robtlor  iUnstrationa  of  it.  For  men's  likenesses  boing  of 
varioos  kinds,  lead  to  various  orders  of  segregation.  There 
are  likenesses  of  disposition,  likenesses  of  taste,  likencssee 
produced  by  intellectual  culture,  likenesses  that  result  from 
class-training,  likenesses  of  political  fccliug ;  and  it  needs 
but  to  glance  round  at  the  caste-divisions,  the  associations 
for  philanthropic,  scientific,  and  artistic  purposes,  the  reli- 
gions parties  and  social  chques ;  to  seo  tliat  some  apocios  of 
likeness  among  the  component  members  of  each  body 
determines  their  union.  Now  the  different  segregative  pro- 
cesses by  traversing  one  another,  and  often,  hy  their  indirect 
antagonism,  more  or  less  obscure  one  aiioth«r'»  cQbcta  i  and 
prevent  any  one  difierentiatod  class  from  completely  into* 
grating.  Hence  the  anomalies  referred  to.  But  if  tliis 
cause  of  incompleteness  be  duly  homo  in  mind,  social  eegie- 
gations  will  be  seen  to  conform  entirely  to  the  same  princJjjjB 
as  all  other  segregations.  Analysis  will  show  that  either  by 
external  incident  foives,  or  by  what  we  may  in  a  sensa 
regard  as  mutual  polarity,  there  are  ever  being  pre 
sociely  segregations  of  those  units  which  have  eiti 
natural  likeness  or  a  likeness  generated  by  trainiof . 

§  1G9.  Can  the  general  trutb  thns  variously  illttst* 
deduced  from  the  persistence  of  force,  in  common  with  1 
going  ones  7     Probably  the  exposition  at  the  1 
the  chapter  will  have  led  most  readers  to  conclud©  I 
can  be  so  deduced. 
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The  abstract  propositions  involved  are  these  :-r-First,  that 
like  units,  subject  to  a  uniform  force  capable  of  producing 
m'oGdn  in  them,  will  be  moved  to  like  degrees  in  the  same 
direction.  Second^  that  like  imits  if  exposed  to  4mlikfi.£Q£ces 
capable  of  producing  motion  in  them,  will  be  differently 
moved — amoved  either  in  different  directions  or  to  different 
degrees  in  the  same  direction,  s  Third,  that  unlike  units  if 
acted  on  by  a  imiform  force  capable  of  producing  motion  in 
them,  will  be  differently  moved — moved  either  in  different 
directions  or  to  different  degrees  in  the  same  direction. 
;  Fourth,  that  the  incident  force^  themselves  must  be  affected 
in  analogous  ways:  like  forces  falling  on  like  units  must  be 
similarly  modified  by  the  conflict ;  unlike  forces  falling  on 
like  units  must  be  dissimilarly  modified ;  and  like  forces  fall- 
ing on  unlike  units  must  be  dissimilarly  modified.  These 
propositions  admit  of  reduction  to  a  still  more  abstract  form. 
They  all  of  them  amount  to  this : — that  in  the  actions  and 
reactions  of  force  and  matter,  an  unlikeness  in  either  of 
the  factors  necessitates  an  unlikeness  in  the  effects ;  and  that 
in  the  absence  of  unlikeness  in  either  of  the  factors  the 
effects  must  be  alike. 

When  thus  generalized,  the  immediate  dependence  of  these 
proposifions'^lMi  the  persistence  of  force,  becomes  obvious. 
Any  two  forces  that  are  not  alike,  are  forces  which  differ 
either  in  their  amounts  or  directions  or  both  ;  and  by  what 
mathematioians  call  the  resolution  of  forces,  it  may  be  proved 
that  this  difference  is  constituted  by  the  presence  in  the  on^ 
of  some  force  not  present  in  the  other.  Similarly,  any  two 
units  or  portions  of  matter  which  are  unlike  in  size,  weight, 
form,  or  other  attribute,  can  be  known  by  us  as  unlike  only 
through  some  unlikeness  in  the  forces  they  impress  on  our 
conciousness ;  and  hence  this  imlikeness  also,  is  constituted  by 
the  presence  in  the  one  of  some  force  or  forces  not  present  in 
the  other.  Such  being  the  common  nature  of  these  unlike- 
nesses,  what  is  the  inevitable  corollary  ?  Any  unlikeness  in 
the  incident  forces,  where  the  things  acted  on  are  alike,  must 
ger^rato  a  difference  between  the  effects ;   since  otherwise, 
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iha  difierenliil  fbrott  prodnoM  no  ifal*  and  fiaes  fa  uOt  pM^ 
■iataiit.  Any  unlikcaiMi  in  tlw  Any  acted  «b,  vImn  -4i 
incident  forces  are  alike,  mnst  gaaaatt  a  diflhiwiiiiB  lut^Mi 
the  aSnta ;  Bince  oUurwiw,  tlw  difcilfal  ftne  vkmty 
thoM  things  we  nude  unlike^  pndnoM  no  flfto^  ■ad  Ami  ■ 
not  pematent.  While,  oooTenelj,  if  tke  fmnia  Bctuig  mi 
the  things  soted  on,  an  jdike,  the  efieota  moat  be  aEks; 
dnoe  othenria^  •  diAie&tial  effeot  ean  be  pndaoed  iritboat^ 
a  difibrential  OMiae^  end  ftnee  is  notfanateat.  ' 
^tu  theae  general  truths  being^eBswaryjiifiplicatMai  rf 
y  the  pernrtenoe  of  (bnok  til  Qie^  M'diabibalioos  iilifff  tiaurf 
out  aa  ohanottrinng  ETohrtfcm  in'  jti  TirionM  yhma;  Me  aln 
impliotiona  of  tin  pwnrirtMM^erffaroft.  8wb  pactim  « 
the  parmmently  eSeotiTe  JbreeeiuS^^  any  aggiegiH  ■ 
produce  sensible  motions  ia  its  parts,  cannot  bot  work  the 
BCgregutionB  irhich  ve  see  take  place.  If  of  the  mixed  units 
making  up  such  aggregate,  those  of  the  same  kind  here  Uke 
motions  impressed  on  them  by  a  unifonn  force,  while  nnits  of 
another  kind  are  moved  by  this  oaifonn  force  in  ways  more 
or  less  unliko  the  ways  in  which  those  of  the  first  kind  are 
moved,  the  two  kinds  must  separate  and  integrate.  If  the 
units  are  alike  and  the  forces  unlike,  a  division.of  the  difitf- 
ently  affected  units  is  equally  necessitated.  Thus  there  in- 
evitably  ariece  the  demarcated  grouping  which  we  eveiy- 
wbere  see.  By  virtue  of  this  segregation  that  grows  erer  more 
decided  while  there  remains  any  possibility  of  inoreasing  -i^ 
the  change  from  uniformity  to  multiformity  is  accompanied 
by  a  cbango  from  indistinctness  in  the  relations  of  parts  to 
distinctness  in  the  rolations  of  parts.  As  we  before  saw  that 
tbe  transformation  of  the  homogeneous  into  the  heten^ene- 
ous  is  inferrable  from  that  ultimate  truth  which  transcends 
proof ;  so  we  here  see,  that  from  this  same  truth  is  inf^nUB 
the  transformation  of  an  indefinite  homogenca^  into  a  defi* 
nite  heterogeneity. 
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S  170.  And  now  towards  what  do  these  changes  tendP 
Will  they  go  on  for  ever  P  op  wiU  there  be  an  end  to  them? 
Can  things  increase  in  heterogeneity  through  all  future  time  ? 
or  must  there  be  a  degree  which  the  differentiation  and  in- 
tegration of  Matter  and  Motion  cannot  pass  ?  Is  it  possible 
for  this  universal  metamorphosis  to  proceed  in  the  same  gene- 
ral course  indefinitely?  or  do<^  it^jcozk.towasdft  CNnse- «lti«. 
mate  state,  admitting  ^  £iither  modifieaiieft  of  lihe  hind  P 
The  last  of  these  alternative  conclusions  is  that  to  which  we 
are  inevitably  driven.  Whether  we  watch  concrete  processes, 
or  whether  we  consider  the  question  in  the  abstract,  yre^  are 
alike  taught  that  Evolution  has  an  impassable  limit. 

Xhg^  re-distributions  of  matter  that  go  on  around  us,  are 
ever  being  brought  to  conclusions  by  the  dissipation  of  the 
motions  which  effect  them.  The  rolling  stone  parts  with 
portions  of  its  momentum  to  the  things  it  strikes,  and  finally 
comes  to  rest ;  as  do  also,  in  like  manner,  the  various  things 
it  has  struck.  Descending  from  the  clouds  and  trickling 
over  the  Earth's  surface  till  it  gathers  into  brooks  and  rivers, 
water,  still  running  towards  a  lower  level,  is  at  last  arrested 
by  the  resistance  of  other  water  that  has  reached  the  lowest 
level.  In  the  lake  or  sea  thus  formed,  every  agitation  raised 
by  a  wind  or  the  immersion  of  a  solid  body,  propagates  itself 
around  in  waves  that  diminish  as  they  widen,  and  gradually 
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beeoina  lost  to  observation  in  motiooB  oonununj 
■tmoeplicro  and  tLc  matUT  oa  the  sltorM. 

giTCn  by  a  player  to  the  harp-strbg,  is  transfon     

its  vibrations  into  ncnul  pulsus;  nod  these,  flpreaduig  H 
uden,  unci  wcttkuning  as  they  eprcad,  soon  cease  to  bo 
oeplible ;  and  finally  dio  an-ay  io  uncrating  thermal  und 
tioB«  tliat  rndintv  into  space.  Eqiutlly  in  the  cinder  that : 
oat  of  the  fire,  and  in  the  vast  masses  of  mollcn  lavB  eje 
by  a  volcano,  wc  see  that  the  molecular  ogitaticn  knom 
us  as  heat,  (Uspcrnca  itsdf  by  radiation;  bo  that  howt 
great  ita  amount,  it  inevitably  Biuks  at  last  to  the  same  d^ 
na  that  existing  in  surrounding  bodies.  And  if  the  acti 
otNerved  bo  electrical  or  chemical,  we  stiU  find  that  they  w 
themselves  out  in  producing  sensible  or  insensible  mavemei 
that  arc  dissipated  as  before  ;  until  quiescence  is  eventua 
reached.  The  proximato   rationale  of  the  prgo 

exhibited  under  these  scTeral  forms,  lies  in  the  f 
dwelt  on  when  treating  of  the  Multiplication  of  £fieot^  tl 
motions  are  ever  being  decomposed  into  divergent  motia 
and  these  into  re-divergent  motions.  The  rdling  stc 
sends  off  the  stones  it  hits  in  directions  differing  moiQ  or  1 
from  its  own ;  and  they  do  the  like  with  the  things  th^  1 
HoTe  water  or  air,  and  the  movement  is  quickly  reeolTed  i 
radiating  movements.  The  heat  produced  by  pressure  i 
given  direction,  diffuses  itself  by  undulations  in  aU  diieotia 
and  so  do  tho  light  and  electricity  nmilorly  genoat 
Tliat  is  to  say,  these  motions  undergo  division  and  snbdi 
sion ;  and  by  continuance  of  this  process  without  limit,  ti 
ore,  though  never  lost,  gradually  reduced  to  insensiUe  i 
tions. 

In  all  coses  then,  there  is  a  progress  toward  equilibrati 
That  universal  co-existence  of  antagonist  Jorces  whwET  » 
beforo  saw,  necessitates  the  universality  of  rhythm,  t 
which,  OS  we  before  saw,  necessitates  the  decomposition 
every  force  into  divet^ent  forces,  at  the  same  time  necei 
tates  tho  ultimate  eatahlishmcnt  of  a  balance.     Every  motj 
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being  motion  under  resistance,  is  continually  suffering  de- 
ductions ;  and  these  unceasing  deductions  finally  result  in  the 
cessation  of  the  motion. 

The  general  truth  thus  illustrated  under  its  simplest 
aspect,  we  must  now  look  at  under  those  more  complex 
aspects  it  usually  presents  throughout  Nature.  In  nearly  all 
cases,  the  motion  of  an  aggregate  is  compound ;  and  the  equi- 
libration of  each  of  its  components,  being  carried  on  inde- 
pendently, does  not  affect  the  rest.  The  ship's  bell  that  has 
ceased  to  vibrate,  still  continues  those  vertical  and  lateral 
oscillations  caused  by  the  ocean-swell.  The  water  of  the 
smooth  stream  on  whose  surface  have  died  away  the  imdu- 
lations  caused  by  the  rising  fish,  moves  as  fast  as  before 
onward  to  the  sea.  The  arrested  bullet  travels  with 
undiminished  speed  round  the  Earth's  axis.  And  were  the 
rotation  of  the  Earth  destroyed,  there  would  not  be  implied 
any  diminution  of  the  Earth's  movement  with  respect  to  the 
Sun  and  other  external  bodies.  So  that  in  every  case,  what 
we  regard  as  equiKbratioBL-ift.a^digaEpearance  dFymie  one  or" 
moreTof  the  many  movements  which  a  body  possesses^  while 
its^  Other  tti6Vfeffl^nt8  coutlmielts  before.  That  this 

pi^css  inay  be  duly  realized  and  the  state  of  things  towards 
which  it  tends  fully  imderstood,  it  will  be  well  here  to  cite  a 
cas^  in  which  we  may  watch  this  successive  equilibration  of 
combined  movements  more  completely  than  we  can  do  in 
those  above  instanced.  Our  end  will  best  be  served,  not  by 
the  most  imposing,  but  by  the  most  familiar  example.  Let 
us  take  that  of  the  spinning  top.  When  the  string  which 
has  been  wrapped  round  a  top's  axis  is  violently  drawn  off, 
and  the  top  fiedls  on  to  the  table,  it  usually  happens  that  be- 
sides the  rapid  rotation,  two  other  movements  are  given  to  it. 
A  slight  horizontal  momentum,  unavoidably  impressed  on  it 
when  leaving  the  handle,  carries  it  away  bodily  from  the 
place  on  which  it  drops ;  and  in  consequence  of  its  axis  being 
more  or  less  inclined,  it  falls  into  a  certain  oscilla- 
tion, described  by  the  expressive  though  inelegant  word— 
22 
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"wabbUng."     ThoM  two  •uboidi&Bta  aallai 
-  tbetr  proportionB  to  each  other  and  to  ilia  eUrf  l 

commonly  soon  brought  to  a  don  hf  nptti 
equflibration.  The  momBntam  vfaieh  eanioa  tba  t^  bo 
along  the  table,  resisted  aomei^iat  by  (b»  air,  bat  maU) 
the  irr^Tihirities  of  the  inr&oe,  ahortly  dkappettn ;  Mid 
lop  thenafter  oontinoes  to  spin  on  ono  apot  MeuiriiSi 
conaeqnence  of  that  oppontion  which  tho  uial  monwulM 
a  rotating  body  malcei  to  any  change  in  the  plane  of  foMi 
(ao  beautifiilly  exhibited  by  the  gyroscope,)  tibe  "  wabUn 
diminishea;  and  like  the  other  is  qnickly  ended.  Tl 
minor  motions  having  been  dianpatod,  the  rotatray  noli 
interfered  with  only  by  atmospherio  ndstanoe  and  the  1 
tion  of  the  pivot,  continnes  some  time  with  bdcSi  vufan 
Uiat  the  top  appears  stationary :  there  being  thus  temporal 
established  a  condition  which  the  French  mathenutioi 
have  termed  eqiiiUbrium  pieiiie-^  It  is  tme  that  when 
axial  velocity  sinks  below  a  certain  point,  new  m(>tioDB  « 
mence,  ond  increase  till  the  top  foils ;  but  these  are  mei 
incidental  to  a  case  in  which  the  centre  of  gravity  is  ab 
the  point  of  support.  'Wbto  the  top,  having  an  axis 
steel,  to  bo  suspended  from  a  surface  adequately  magnetii 
all  tho  pbenomena  described  would  be  dis|dayed,  and 
moving  equilibrium  having  been  once  arrived  at,  would  t 
tinue  until  the  top  became  motionless,  without  any  (aii 
change  of  position.  Now  the  facts  which  it  behc 

lis  hero  to  observe,  are  these.  First,  that  the  various  nwti 
which  an  aggregate  possesses  are  separately  equilibrat 
those  which  are  smallest,  or  which  meet  with  the  gm 
resistance,  or  both,  disappdaring  first ;  and  leaving  at  1 

I  that  which  is  greatest,  or  meets  with  least  re^tanoe,  or  b( 

'j  Bccond,  that  when  the  abrogate  has  a  movement  of  its  pi 

r.  with  respect  to  each  other,  which  encounters  but  little  extot 

ft  resittance,  there  is  apt  to  be  established   an    equUibn 

I  mob$te.    Third,  that  tliia   moving   eqoilibrinm   eventa 

I  lapaea  Into  complete  equilibrium. 
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Fully  to  comprehend  the  process  of  equilibration,  is  not 
easy ;  since  we  have  simultaneously  to  contemplate  various 
phases  of  it.  The  best  course  will  be  to  glance  separately  at 
what  we  may  conveniently  regard  as  its  four  different 
orders.  The  ^^rst  ordei\  includes  the  comparatively 

simple  motions,  as  those  of  projectiles,  which  are  not  pro- 
longed enough  to  exhibit  their  rhythmical  character ;  but 
which,  being  quickly  divided  and  subdivided  into  motions 
communipatod  to  other  portions  of  matter,  arc  presently  dis- 
sipated in  the  rhythm  of  ethereal  imdulations.  In 
the  second  order,  comprehending  the  various  kinds  of  vi- 
bration or  oscillation  as  usually  witnessed,  the  motion  is  used 
up  in  generating  a  tension  which,  having  become  equal  to  it  or 
momentarily  equilibrated  with  it,  thereupon  produces  a  mo- 
tion in  the  opposite  direction,  that  is  subsequently  equili- 
brated in  like  manner :  thus  causing  a  visible  rhythm,  that 
is,  however,  soon  lost  in  in  visible  rhythms.  The  third 
of  equilibration,  not  hitherto  noticed,  obtains  in  those 
aggregates  which  continually  receive  as  much  motion  as  they 
expend.  The  steam  engine  (and  especially  that  kind  which 
feeds  its  own  furnace  and  boiler)  supplies  an  example.  Here 
the  foroe  from  moment  to  moment  dissipated  in  overcoming 
the  resistance  of  the  machinery  diiven,  is  from  moment  to 
moment  re-placed  from  the  fuel;  and  the  balance  of  the 
two  is  maintained  by  a  raising  or  lowering  of  the  expenditure 
according  to  the  variation  of  the  supply :  each  increase  or 
decrease  in  the  quantity  of  steam,  resulting  in  a  rise  or  fall 
of  the  engine's  movement,  such  as  brings  it  to  a  balance  with 
the  increased  or  decreased  resistance.  This,  which  we  may 
fitly  call  the  dependent  moving  equilibrium,  should  be 
specially  noted ;  since  it  is  one  that  we  shall  commonly  meet 
with  throughout  various  phases  of  Evolution.  The 
equilibration  to  bo  distinguished  as  of  the  fourth  order,  is  the 
independent  or  perfect  moving  equilibrium.  This  we  see 
illustrated  in  the  rhythmical  motions  of  the  Solar  System ; 
which,  being  resisted  only  by  a  medium  of  inappreciable 


density,  TUidergo  no  sensible  diminution  in  sach  periods  of 
time  as  we  can  meaauro. 

All  these  kinds  of  equilibration  may,  however,  from  the 
highest  point  of  view,  bo  regarded  as  different  modes  of  one 
kind.      For  in  every  case  the  balance  arrived  at  13  rohitive, 
and  not  absolute — is  a  cessation  of  the  motion  of  some  par- 
ticular body  in  relation  to  a  certain  point   or   points,   in- 
volving neither  the  disappearance  of  the  relative  motion  lost, 
which  is  simply  transformed  into  other  motions,  nor  a  dimi- 
nution of  the  body's  motions  with  respect  to  othor  poinU. 
Thus  understanding  equilibration,  it  manifestly  includca  th&l 
equilibrium   mobile,  which   at  first  sight  seems    of  another 
nature.     For  any  Bystem  of  bodies  exhibiting,  like  tho*e  0/ 
the  Solar  System,  a  combination  of  balanced  rhythms,  has 
this  peculiarity; — that  though  the  constituonta  of  the  system 
have   relative  movements,  the  system   as  a  whole  has  no 
movement.     The  centre  of  gravity  of  the  entire  group  re- 
mains  lixed.      'Whatever  quantity  of  motion  any  member 
of  it  has  in   any  direction,  is  from   moment  to  moment 
counter-balanced    by  an   equivalent   mutton  in  somo    other 
part  of  the  group  in   an  opposite  direction ;    and  bo  the 
aggregate  matter  of  the  group  is  in  a  state  of  rest.     ^\*heiu» 
it  follows  that  the  arrival  at  a  state  of  moving  equilibrium, 
is   the   disappearance   of  some   movement   which    the   ag- 
gregate   had   in   relation    to   esfernal   things,    and    a    con- 
tinuance of  those  movements  only  which  ihe  different  parts 
of  the    aggregate   have    in    relation    (o    each    other.      Thus 
generalizing  the  process,  it  becomes  clear  ihat-oU  forms  of 
L'quilibration   are  intrinsically  tlio    same ;    since 
aggregate,   it  is  the  centre  of  gravity   only  that  loa 
motion :  the  constituents  always  retaining  somo  motion  i| 
respect  to  each  other — tho  motion  of  molecules  if  none  t 
Every  equilibrium  commonly  regarded  as  absolute,  ia  in  0 
Eenso  a  moving  eqnihbrium ;  because  along  with  a  mottoes 
less  state  of  tho  whole  there  is  always  some  rclatiTS  tnow*' 
ment  of  its  insensible  parts.    And,  conversely,  every  n 


loseviJ^^H 
tion^^^H 
lone  ^^^1 
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eqailibrinin  may  be  in  one  sense  regarded  as  absolute ;  be- 
cause the  relative  movements  of  its  sensible  parts  are  accom« 
panied  by  a  motionless  state  of  the  whole. 

Something  has  still  to  be  added  before  closing  these 
comewhat  too  elaborate  preliminaries.  The  reader  must 
now  especially  note  two  leading  truths  brought  out  by  the 
foregoing  exposition:  the  one  concerning  the  ultimate,  or 
rather  the  penultimate,  state  ofmotion  which  the  processes  de- 
scribed tend  to  bring  about ;  the  other  concerning  the  concom^ 
itant  distribution  of  matter.  This  penultimate  state 

of  motion  is  the  moving  equilibrium ;  which,  as  we  have  seen, 
tends  to  arise  in  an  aggregate  having  compound  motions,  as  a 
transitional  state  on  the  way  towards  complete  equilibrium. 
Throughout  Evolution  of  all  kinds,  there  is  a  continual  ap- 
proximation to,  and  more  or  less  complete  maintenance  of,  this 
moving  equilibrium.  As  in  the  Solar  System  there  has  been 
established  an  independent  moving  equilibrium — an  equili- 
brium such  that  the  relative  motions  of  the  constituent  parts 
are  continually  so  counter-balanced  by  opposite  motions, 
that  the  mean  state  of  the  whole  aggregate  never  varies ;  so 
is  it,  though  in  a  less  distinct  manner,  with  each  form  of  de- 
pendent moving  equilibrium.  The  state  of  things  exhibited 
in  the  cycles  of  terrestrial  changes,  in  the  balanced  functions 
of  organic  bodies  that  have  reached  their  adult  forms,  and  in 
the  acting  and  re-acting  processes  of  fully-developed  socie- 
ties, is  similarly  one  characterized  by  compensating  oscilla- 
tions. The  involved  combination  of  rhythms  seen  in  each 
of  these  cases,  has  an  average  condition*  which  remains  prac- 
tically constant  during  the  deviations  ever  taking  place  on 
opposite  sides  of  it.  And  the  fact  which  we  have  here  par- 
ticularly to  observe,  is,  that  as  a  corollary  from  the  general 
law  of  equilibration  above  set  forth,  the  evolution  of  eveiy 
aggi^gftte  niust  go  on  until  this  equilibrium  mobile  is  estah . 
lished;  sijice,  as  we  have  seen,  an  excess  of  force  which 
the  aggregate  possesses  in  any  direction,  must  eventually 
be  expeinded  in  overcoming  resistances  to  change  in  that 
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diroctioii:  leaTing  behind  only  Ihon,  noTananli  vliielf 
compensate  each  other,  and  so  fbtm  a  moving  «qii& 
brium.  Respecting  the  sfaractiml  state  ■^w**^^'* 

oujsly  reached,  it  most  obrioosly  ba  one  pw—wtmy  iqi  qhw 
rangemont  of  forces  that  ooonterbalaiioe  all  the  fonns  fe 
which  the  aggregate  is  subject.  Ra  Inny  ^  ♦ii^ii^  ^■yia;^^  ^ 
^*«'^"f Lf'jrrfi  in  ffrfy  iiiiw^jmi — \)q  a  excess  of  a  force  exsr^ 
cised  by  the  aggregate  on  its  enTiromnent,  or  of  a  fine 
exercised  by  its  environment  on  tho  "CTnT^i  "TPninirillin 
docs  not.£ziat4  and  therefore  the  Te"distrilmtion  of  matter 
must  continue.  Whence  it  follows  that  the  limit  of  lietero* 
gcncity  towards  which  every  aggrqajatS^  pf^BfeggHU- Ja-Jtli» 
formation  of  as  many  w]wiifcTT«n.ioTi«  ttnA  ^^iMkh^»*:^m  mS 

piirts,  CIS  there  arc  specialised  and  combined  forces  to  be  met. 

§  171.  Those  successively  changed  fomis  which,  if  the 
nebular  hj'pothcsis  be  granted,  must  have  arisen  during 
the  evolution  of  the  Solar  System,  were  so  many  transitional 
kinds  of  moving  equilibrium ;  severally  giving  p^jice  to  more 
pornianent  kinds  on  the  way  towards  complete  equilibration. 
Thus  tho  assumption  of  an  oblate  spheroidal  ■  figure  by  con- 
densing nebulous  matter,  was  the  assumption  of  a  temporary 
and  partial  moving  equilibrium  among  the  component  parts 
— a  moving  equilibrium  that  must  have  slowly  grown 
more  settled,  as  local  conflicting  movements  were  dis- 
sipated.  In  the  formation   and  detachment  _Qf  the 

nebulous  rings,  which,  according  to  this  hypothesis^from  time 
to  time  took  place,  wo  have  instances  of  progressive  eqiiili- 
bration  ending  in  tho  establishment  of  a  complete  xnoviag 
equilibrium.  For- the  genesis  of  each  such  ring,  implies  a 
perfect  balancing  of  that  aggregative  force  which  the 
whole  spheroid  exercises  on  its  equatorial  portion,  by  that 
centrifugal  force  which  tho  equatorial  portion  has  acquired 
during  previous  concentration :  so  long  as  these  two  forces 
are  not  equal,  the  equatorial  portion  follows  the  contracting 
mass  -  but  as  soon  as  the  second  force  has  increased  up  to  an 
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equality  with  tho  first,  tho  equatorial  portion  can  follow  no 
further,  and  remains  behind.  While,  however,  the  resulting 
ring,  regarded  as  a  whole  connected  by  forces  with  external 
wholes,  has  reached  a  state  of  moving  equilibrium ;  its  parts 
are  not  balanced  with  respect  to  each  other.  As  we 
before  saw  (§  150)  the  probabilities  against  the  mainte- 
nance of  an  annular  form  by  nebulous  matter,  are  immense : 
from  the  instability  of  the  homogeneous,  it  is  inferrable  that 
nebulous  matter  so  distributed  must  break  up  into  portions ; 
and  eventually  concentrate  into  a  single  mass.  That  is  to 
say,  tho  ring  must  progress  towards  a  moving  equilibrium 
of  a  more  complete  kind,  during  the  dissipation  of  that 
motion  which  maintained  its  particles  in  a  diffused  form: 
leaving  at  length  a  planetary  body,  attended  perhaps  by  a 
group  of  minor  bodies,  severally  having  residuary  relative 
motions  that  are  no  longer  resisted  by  sensible  media ;  and 
there  is  thus  constituted  an  equilibrium  mobile  that  is  all  but 
absolutely  perfect.* 

Hypothesis  aside,  tho  principle  of  equilibration  is  still 
perpetually  illustrated  in  those  minor  changes  of  state  which 
the  Solar  System  is  undergoing.  Each  planet,  satellite, 
and  ccmet,  exhibits  to  us  at  its  aphelion  a  momentary  cquili- 

*  Sir  David  Brewster  has  recently  been  citiDg  \dth  approral,  a  calculation 
bj  H.  Babinet,  to  the  effect  that  on  tho  hypothesis  of  nebular  genesis,  the 
matter  of  the  Sun,  when  it  filled  tho  Earth's  orbit,  must  have  taken  3181  years 
to  rotate ;  and  that  therefore  tho  hypothesis  cannot  bo  true.  This  calculation  of 
M.  Babinet  may  pair-off  with  that  of  M.  Comtc,  who,  contrariwise,  made  the 
time  of  this  rotation  agree  very  nearly  with  the  Earth's  period  of  reyolution 
round  the  Sun ;  for  if  M.  Comte*s  calculation  involved  a  peUtio  prineipii,  that  of 
M.  Babinet  is  manifestly  based  on  two  assumptions,  both  of  which  are  gratuitous, 
and  one  of  them  totally  inconsistent  with  the  doctrine  to  bo  tested.  He  has  evi- 
dently proceeded  on  the  current  supposition  respecting  the  Sun's  internal  density, 
which  is  not  prored,  and  from  which  there  are  reasons  for  dissenting;  and 
he  has  eridently  taken  for  g^ntcd  that  all  parts  of  the  nebulous  spheroid,  when  it 
fiUed  the  Earth's  orbit,  had  the  same  angular  velocity ;  whereas  if  (as  is  implied 
in  the  nebular  hypothesis,  rationally  understood)  this  spheroid  resulted  from  the 
concentration  of  far  more  widely*diffusod  matter,  the  angular  velocity  of  ita 
eqiiBtorial  portioii  wovld  obviously  be  immensely  greater  than  that  of  ita  central 
portion. 
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brium  betweca  tliat  force  which  urges  it  further  away  frciSi 
ita  primary,  aud  that  force  which  retardB  ita  rctrent ;  since 
the  retreat  go^  on  until  the  luat  of  these  forces  exactly 
counter jwiaes  tho  firat.  In  like  inaaner  at  perihelion  a  con- 
verse equilibrium  is  momentarily  established.  The  varin- 
tion  of  each  orbit  in  size,  in  eccentricity,  and  in  tho  position 
nf  ils  plane,  has  similarly  a  limit  at  wliich  the  forces  pro- 
ducing change  in  tho  one  direction,  are  equalled  by  those 
antagonizing  it ;  and  an  opposite  limit  at  which  an  opposite 
arrest  takes  place.  Meanwhile,  each  of  these  simple  perturb- 
ations, as  well  as  each  of  the  complex  ones  resulting  from 
their  combination,  exhibits,  besides  the  temporary  equilibra- 
tion at  each  of  ita  extremes,  a  certain  general  equilibra- 
tion of  compensating  deviations  on  either  side  of  a  moan 
state.  That  tho  moving  equilibrium  thus  constituted, 

tends,  in  tlie  course  of  indefinite  time,  to  lapse  into  a  complete 
equilibrium,  by  the  gradual  decrease  of  planetary  motions 
and  eventually  integration  of  all  the  separate  masses  com- 


posing the  Solar  System, 
observed  cometary  rctarJul 
high  authority,     Thi 


a  belief  suggested  by  certain 
tions,  and  entertained  by  some  of 
pived  opinion  that  the  appreciable 
diminution  in  the  period  of  Enckc's  comet,  implies  a  loss  of  mo- 
mentum caused  by  resistance  of  the  ethereal  medium,  commits 
astronomers  who  hold  it,  to  the  conclusion  that  this  some  re- 
sistance must  cause  a  loss  of  planetary  motions — a  loss  whic^ 
infinitesimal  though  it  may  be  in  such  periods  as  we  eaa 
measure,  will,  if  indefinitely  continued,  bring  these  motiona 
to  a  close.  !Evcn  should  there  be,  as  Sir  John  Horschcl  s*t^' 
gests,  a  rotation  of  the  ethereal  medium  in  the  same  direction 
with  the  planets,  tliis  arrest,  though  immensely  postponed, 
would  not  bo  absolutely  prevented.  Such  on  eventuality, 
however,  must  in  any  case  be  so  iticonceivubly  remote  as 
to  hove  no  other  than  a  speculative  interest  for  ua.  It  »" 
referred  to  hero,  simply  as  illustrating  the  still-coa tinned 
tmdeaoy  towards  complete  equilibrium,  fliroagh  the  j 


EQXnLIBRATION.  493 

oomtinued  dissipation  of  sensible  motion,  or  transformation  of 
it  into  insensible  motion. 

Bat  them^ifl  annthftr  .fipadflfl  of  ftfjnilihratiQa-going.on  in 

the  Solar  SjstexOf  with  which  we  are  more  nearly  concerned — 
the  eguilibration  of  Ihat  molecidar  motion  known  as  heat. 
The  tacit  assumption  hitherto  current^  lEaFthe  Sun  can  con- 
tinue to  give  off  an  undiminished  amotmt  of  light  and  heat 
through  all  future  time,  is  fast  being  abandoned.     Involv- 
ing as  it  does,  imder  a  disguise,  the  conception  of  power  pro- 
duced out  of  nothing,  it  is  of  the  same  order  as  the  belief  that 
misleads  perpetual-motion  schemers.     The  spreading  recog- 
nition of  the  truth  that  force  is  persistent,  and  that  conse- 
quently whatever  force  is  manifested  under  one  shape  must 
previously  have  existed  under  another  shape,  is  carrying  with 
it  a  recognition  of  the  truth  that  the  force  known  to  us  ir. 
solar  radiations,  is  the  changed  form  of  some  other  force  of 
which  the  Sun  is  t)ie  seat ;  and  that  by  the  gradual  dissipa- 
tion of  these  radiations  into  space,  this  other  force  is  being 
slowly  exhausted.  The  aggregative  force  by  which  the  Sun's 
substance  is  drawn  to  his  centre  of  gravity,  is  the  only  one 
which  established  physical  laws  warrant  us  in  suspecting  to  be 
the  correlate  of  the  forces  thus  emanating  from  him :  the  only 
source  of  a  known  kind  that  can  be  assigned  for  the  insensible 
motions  constituting  solar  light  and  heat,  is  the  sensible  motion 
which  disappears  during  the  progressing  concentration  of  the 
Sun's  substance.  We  before  saw  it  to  be  a  corollary  from  the 
nebular  hjrpothesis,  that  there  is  such  a  progressing  concentra- 
tion of  the  Sun's  substance.  And  here  remains  to  be  added  the 
further  corollary,  that  just  as  in  the  case  of  the  smaller  mem- 
bers of  the  Solar  System,  the  heat  generated  by  concentration, 
long  ago  in  great  part  radiatedinto  space,  has  leftonly  a  central 
residue  that  now  escapes  but  slowly ;  so  in  the  case  of  that  im- 
mensely larger  mass  forming  the  Sun,  the  immensely  greater 
quantity  of  heat  generated  and  still  in  process  of  rapid  diffusion, 
musty  as  the  concentration  approaches  its  limit,  diminish  in 


unonat,  and  eTentnallj'  lesTS  aaijwA  vapptiSlSiXUi'iSAiiUL 
nmnanL  'With  or  wittunt  flu  MoBOtapamwiHiHl  'tf 

that  hypotheeu  of  nebnlar  t 
it  natonlly  fbllotra,  tho  doctrine  t 
losing  his  heat,  Has  noir  gainod  c 
calcula^ns  havo  been  made,  bofli  leqteating  Uia  smbBit'if 
heat  and  light  already  ladiated,  aa  compand  inA,  tiw  amoimt 
that  remaina,  and  napocting  the  period  during-  wfaish  we6n 
radiation  is  likdy  to  contimie.  Pro£  Hefanholtx  eetimafcit 
that  since  the  time  when,  according  to  the  nebular  hy\iuOium, 
the  matter  oompoaing  the  Solar  Etystem  extended  to  the  eriat 
of  Neptmie,  thore  has  been  erolred  by  the  arrest  of  aenaitfa 
motion,  an  amount  of  heat  4M  timea  aa  great  as  thai  lAaA 
the  Son  atill  has  to  give  ont.  He  also  makes  an  s^jpnacinala 
ratimate  of  tho  rate  at  which  this  rcraaining  t*-j*'*  "  bring 
diffuiied:  showing  thnt  a  diminution  of  the  Sun's  diameter  to 
ihe  oztcnt  of  -nr.njijii  would  i>roducc  heat,  at  the  present  rate, 
for  more  than  2000  years  ;  or  in  other  words,  (hot  a  contrac- 
tion of  TTt.aTjJf.inrff  "f  his  diameter,  snfficea  to  generate  tho 
umouiit  of  light  and  heat  annually  emitted ;  and  that  thus,  at 
tho  i>rfaent  rate  of  expenditure,  the  Sun's  diameter  will  di- 
minish by  something  like  -j'^  in  the  lapse  of  tho  next  miUion 
yi^iirs.'  Of  course  these  conclusions  aro  not  to  be  considered 
as  more  than  rude  npproximafions  to  tho  truth.  Until  quite 
recently,  we  have  been  f  otally  ignorant  of  tbo  Sun's  chemical 
composition ;  and  even  now  have  obtained  but  n  superficial 
knowledge  of  it.  We  know  nothing  of  his  internal  stractnre  ; 
and  it  is  quite  possible  (probable,  I  believe,)  that  the 
assumptions  respecting  central  density,  made  in  the  foregoing 
estimates,  are  wrong.  But  no  uncertainty  in  the  data  on 
which  these  calculations  proceed,  and  no  consequent  error  in 
the  inferred  rate  at  which  tho  Sun  is  expending  his  reserre 
of  force,  militates  against  the  general  proposition  that  this 
•JIf _MW  "Oa  (lit  loto^lioa  of  N.hma  Force*,"  bj  Prof.  Hclmkoia. 

tT^Wlall, «nil  riil|li*btJ  ia  i|,e  rAilosopV^I  .Vi'smlve,  Bnppit- 
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reserve  of  force  is  being  expended ;  and  must  in  time  be  ex- 
hausted. Though  the  residue  of  undifiused  motion  in  the  Sun, 
may  be  mucli  greater  than  is  above  concluded ;  though  the 
rate  of  radiation  cannot,  as  assumed,  continue  at  a  uniform 
rate,  but  must  eventually  go  on  with,  slowly-decreasing 
rapidity ;  and  though  the  period  at  which  the  Sun  will  cease 
to  aflTord  us  adequate  light  and  heat,  is  very  possibly  far  more 
distant  than  above  iviplied ;  yet  such  a  period  must  some 
time  be  reached,  and  this  is  all  which  it  here  concerns  us 
to  observe. 

Thus  while  the  Solar  System,  if  evolved  from  diffused  mat- 
ter, has  illustrated  thelaw  of  equilibration  in  the  establishment 
of  a  complete  moving  equilibrium ;  and  while,  as  at  present  con- 
stituted, it  illustrates  the  law  of  equilibration  in  the  balancing  < 
of  all  its  movements ;  it  also  illustrates  this  law  in  the  pro- 
cesses which  astronomers  and  physicists  infer  « re  still  going 
on.     That  motion  of  masses  produced  during  Evolution,  is 
being  slowly  re-diffused  in  molecular  motion  of  the  ethereal ,' 
medium ;  both  through  the  progressive  integration  of  each  i 
mass,  and  the  resistance  to  it6  motion  through  space.  Infinitely 
remote  as  may  be  the  state  when  all  the  motions  of  masses  shall 
be  transformed  into  molecular  motion,  and  all  the  molecular 
motion  equilibrated ;  yet  such  a  state  of  complete  integration 
and  complete  equilibration,  is  that  towards  which  the  changes  , 
now  going  on  throughout  the  Solar  System  inevitably  tend. 

§  172.  A  spherical  figure  is  the  one  which  can  alone  equi- 
libiute  the  forces  of  mutually-gra\'itating  atoms.  lif  the  ag- 
gregate of  such  atoms  has  a  rotatory  motion,  the  form  of 
equilibrium  becomes  a  spheroid  of  greater  or  less  oblateness, 
according  to  the  rate  of  rotation  ;  and  it  has  been  ascertained 
that  the  Earth  is  an  oblate  spheroid,  diverging  just  as  much 
from  sphericity  as  is  requisite  to  counterbalance  the  centrifugal 
force  consequent  on  its  velocity  round  its  axis.  That  is  to 
say,  during  the  evolution  of  the  Earth,  there  has  been  reached 
a  complete  equilibrium  of  those  forces  which  affect  its  general 
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trntline.  Tho   only  other   prot«8s  of  cquUitratioa 

wlitcli  the  Earth  as  a  whole  cun  exhibit,  is  the  loas  of  its  ucial 
motion;  and  that  any  iia«h  Iom  U  going  on,  vrv  hnvt>  an 
direct  eridcnce.  It  liu  boon  contended,  however,  tir  I'toT. 
Holmholt^,  that  inappret'inble  aa  mny  bo  its  nffcct  within 
known  periods  of  time,  tho  friction  of  the  tiiltd  wnre  most 
bo  slowly  diminishing  the  Earth's  mtntorr  notion,  and  must 
oTcntuoUy  destroy  it.  Now  though  it  aoems  an  orenight 
to  aay  that  the  Eartb'a  roltitinn  can  Ihiia  bo  destroyed.  «ince 
tUn  extreme  cffwt,  to  bo  reached  only  in  iiititiit«  time  by  such 
a.  proeeaa,  would  be  nn  oxteneion  of  tho  Knrlh's  day  lo  the 
lenfi^h  of  a  lunation;  yet  it  acems  clear  that  this  friettga 
of  the  tidal  wave  is  a  real  cauae  of  decreasing  rotation. 
08  its  action  in,  wo  muBt  recognize  it  as  exemplifying, 
another  form,  the  universal  progress  towards  etjuilibrimn. 

Xt  ia  needless  to  point  out^  in  dctuil,  how  thosa,; 
which  the  Sun's  ra}*8  gttiieratc  in  the  air  imi 
I-!artli'a  surface,  and  through  them  in  Uw-j 
stance,*  one  and  all  teach  tho  same  general  truth.  Evidei 
thowinds  and  wan^sand  streams,  as  well  as  tliedenadaticau 
depositions  they  effect,  perpetually  iliustrato  ona  grand 
and  in  endless  modes,  thot  gradual  dissipation  of 
described  m  tho  first  section ;  and  tho  consequent 
towards   a   balanced  distribution  of  forces.     Each  of 
sensible  motions,  produced  directly  or  indirectly  by  intej 
tion  of  those  iusensiblo  motions  communicated  from  the 
becomes,   as   wo  have   seen,   divided   and  siibdividod 
motions  less  and  less  sensible ;  until  it  is  fiaitlly  reduced! 
insensible  motions,  and  radiat^Kl  from  tho  Earth  in  the  a1 
of  thormal  undulations.  In  their  tolality,  thcso 


*  t'niil  rneenlly  ronsullcd  his  "  Outlinei  of  ,\«ltiinomj"  on  malhn  qot*- 
tioD,  I  wu  not  iwiire  tlial  so  fiu  tinck  na  1S33,  Sir  John  Ilendid  bad  cnuad- 
■lad  lh<  doctrine  tbit  ■'  the  aim's  rayB  in>  Ilia  ulttnute  laurcB  of  tlmnct  wnr 
molion  iriiioh  tikiB  plieu  oa  [ho  lurrmia  of  Ibe  onrUi-"  Hb  expiaal;  iaclliil« 
■U  geologic,  mclForalogic,  aod  viMl  nctioiiB;  u  alio  thoaa  nluch  <re  prudnca  bj 
tba  MmLiution  nf  coal,  Tbe  taM  Ooorsv  StDphsnna  nppcm  to  haia  b*Ba 
•"wglj  ciadittd  with  ihis  hai  idaa 
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plex  movements  of  aerial,  liquid,  and  solid  matter  on  the 
Earth's  ?rust,  constitute  a  dependent  moving  equilibrium.  As 
we  before  saw,  there  is  traceable  throughout  them  an  in* 
Yolved  combination  of  rhythms.  The  unceasing  circula- 
tion of  water  from  the  ocean  to  the  land,  and  from  the  land 
back  to  the  ocean,  is  a  type  of  these  various  compensating 
actions  ;  which,  in  the  midst  of  all  the  irregularities  produced 
by  their  mutual  interferences,  maintain  an  average.  And  in 
this,  as  in  other  equilibrations  of  the  third  order,  we  see  that 
the  power  from  moment  to  moment  in  course  of  dissipation, 
is  from  moment  to  moment  renewed  from  without :  the  rises 
and  falls  in  the  supply,  being  balanced  by  rises  and  falls  in  the 
expenditure ;  as  witness  the  correspondence  between  the  mag- 
netic variations  and  the  cycle  of  the  solar  spots.  But 
the  fact  it  chiefly  concerns  us  to  observe,  is,  that  this  process 
^\|stgo  on  bringing  things  ever  nearer  to  complete  rest* 
These  mechanical  movements,  meteorologic  and  geologic, 
which  are  continually  being  equilibrated,  lx>th  temporarily 
by  counter-movements  and  permanently  by  the  dissipation  of 
such  movements  and  counter-movements,  wiU  slowly  diminish 
as  the  quantity  of  force  received  from  the  Sun  diminishes. 
As  the  insensible  motions  propagated  to  us  from  the  centre 
of  our  qrstem  become  feebler,  the  sensible  motions  here  pro- 
duced by  them  must  decrease ;  and  at  that  remote  period 
when  the  solar  heat  has  ceased  to  be  appreciable,  there  will 
no  longer  be  any  appreciable  re-distributions  of  matter  on  the 
surface  of  our  planet. 

,__  Thus  from  the  highest  point  of  view,  all  terrestrial  changes 
ar»  incidents  in  the  course  of  cosmical  equilibration.  It  was 
before  pointed  out,  (§  69)  that  of  the  incessant  alterations 
which  the  Earth's  crust  and  atmosphere  undergo,  those  which 
are  not  due  to  the  still-progressing  motion  of  the  Earth's  sub- 
atance  towards  its  centre  of  gravity,  are  due  to  the  still-pro- 
gressing motion  of  the  Sun's  substance  towards  its  centre  of 
gravity.  Here  it  is  to  be  remarked,  that  this  continuance  of 
integration  in  the  Earth  and  in  the  Sun,  is  a  continuance  ox 
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tbttt  transform uliou  of  aensible  motion  into  m^pwiKU  iuotion 
wMch  we  have  Bccn  ends  in  cquilibrutioa  ;  and  that  the  ar- 
rival in  each  caae  at  the  extreme  of  int«grfttion,  is  tiie  arrival 
at  a  state  in  which  no  more  eensible  motion  remains  to  be 
transformed  into  iiisenaible  motion — a  state  in  which  the 
forces  producing  integration  and  the  forces  opposing  in 
tiou,  have  bewmie  eqmil. 


tcga« 


ii»M 


§    17^.       l''vpr^__Hyinjr    linily    pvliihir.j,  in    ^  fiMir,f.)M    ffi 

the  process  wc  arc  traciug  out — cshibita  it  from  moment  to 
moment  in  the  balancing  of  mechauical  forces  ;  from  hour  to 
hour  ia  the  balancing  tif  fimctions  ;  from  year  to  year  ill  the 
changes  of  state  that  comppnsato  changes  of  couditioa  ;  and 
finally  in  the  complete  arrest  of  vital  movements  ut  dcatli. 
Jjet  us  consider  the  facts  under  those  heads. 

The  sensible  motion  constituting  each  ^nsible  action  of, 
organism,  ia  soon  brought  to  a  closo  by  some  adverse 
within  or  without  the  organism.  "When  the  arm  is  raised,  the 
motion  given  to  it  is  antagonized  partly  by  gravity  and  partly 
by  the  internal  resistances  consequent  on  structure ;  and  its 
motion,  thus  suffering  continual  deduction,  ends  when  the  arm 
has  reached  a  position  at  which  the  forces  arc  cqulUhratcd.  The 
limits  of  each  systole  and  diastole  of  the  heart,  eaverally  show 
us  a  momentary  cquilibiium  botwocn  amsculur  strains  that  piv 
duoe  opposite  movements ;  and  each  gush  of  hlood  requires 
to  be  immediately  followed  by  another,  because  the  rapid 
dissipation  of  its  momentum  would  othcnviise  soon  bring 
the  mass  of  circulating  fluid  to  a  stand, 
actions  and  j-e-actions  going  on  ap;pQ£,tlu!.Jial 
OS  in  the  mechanical  balancing  of  the . wbola  Jjody, . 
every  iusfout  a  progressive  equilibratinui  o^ 
every  instant  produced.  Viewed  in  their  aggrvgttc. 

and  as  forming  a  series,  the  organic  functions  constittile 
a  dopeudejit  moving  equilibrium — a  moving  equilibriam, 
of  which  the  motive  power  is  ever  being  dissipated  Lbron^ 
the    special    equilibrations    just     cxoniplilied,    and    is    evw 
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being  renewed  by  the  taking  in  of  additional  motive  power. 
Food  is  a  store  of  force  which  continually  adds  to  the  momen* 
turn  of  the  vital  actions,  as  much  as  is  continually  deducted 
from  them  by  the  forces  overcome.  All  the  functional  move- 
ments thus  maintained,  are,  as  we  have  seen,  rhythmical  (§  85) ; 
by  their  union  compound  rhythms  of  various  lengths  and 
complexities  are  produced  ;  and  in  these  simple  and  com- 
pound rhythms,  the  process  of  equilibration,  besides  being 
exemplified  at  each  extreme  of  every  rhythm,  is  seen  in  the 
habitual  preservation  of  a  constant  mean,  and  in  the  re- estab- 
lishment of  that  mean  when  accidental  causes  have  produced 
divergence  from  it.  When,  for  instance,  there  is  a  great  ex- 
penditure of  motion  through  muscular  activity,  there  arises  a 
re-active  demand  on  those  stores  of  latent  motion  which  are  laid 
up  in  the  form  of  consumable  matter  throughout  the  tissues : 
increased  respiration  and  increased  rapidity  of  circulation, 
are  instrumental  to  an  extra  genesis  of  force,  that  counter- 
balances the  extra  dissipation  of  force.  This  unusual  trans- 
formation of  molecidar  motion  into  sensible  motion,is  presently 
followed  by  an  unusual  absorption  of  food — the  source  of  mole- 
cular motion  ;  and  In  proportion  as  there  has  been  a  prolonged 
draft  upon  the  spare  capital  of  the  system,  is  there  a  tendency 
to  a  prolonged  rest,  during  which  that  spare  capital  is  replaced. 
If  the  deviation  from  the  ordinary  course  of  the  functions  has 
been  so  great  as  to  derange  them,  as  when  violent  exertion 
produces  loss  of  appetite  and  loss  of  sleep,  an  equilibration  is 
still  eventually  effected.  Pro^dding  the  disturbance  is  not 
such  as  to  overturn  the  balance  of  the  functions,  and  destroy 
life  (in  which  case  a  complete  equilibration  is  suddenly  effected), 
the  ordinary  balance  is  by  an,d  by  re-established :  the  return- 
ing appetite  is  keen  in  proportion  as  the  waste  has  been  large ; 
while  deep,  sound  and  prolonged,  makes  up  for  previous  wake- 
fulness. Not  even  in  those  extreme  cases  where  some  excess 
has  wrought  a  derangement  that  is  never  wholly  rectified,  is 
there  an  exception  to  the  general  law  ;  for  in  such  cases  the 
cycle  of  the  functions  is,  after  a  time,  equilibrated  about  a  new 
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mean  state,  wbioh  Aenoefiirtli  becomes  the  ncmnnl  state  ol 
tbp  inilmduul.  Tim-  «j»Mmgfta;.n«viTyii  rhY<T.tT>;..nini.anpiM. 
cnnstitutiuit  tiisoLJty  IJifa  WT  '^'^^"^•^""g  f'>rvp  lliit  woflis  mb 
excess  of  change  in  somo  direction,  ia  gradually  dimiaiahid 
and  finally  neutralized  by  anloKoni&tic  forces ;  which  llmv- 
upon  work  a  comptmsuting  change  in  the  opposite  diirctioo, 
and  to,  after  more  or  le«s  uf  mciUation,  reetora  tho  raedism 
ponditioo.  And  thia  process  it  ia,  which  constitatea  vlut 
physicians  call  tho  m  mediratrix  naluriF.  Thui^thigt 

form  of  equilibration  displayed  by  organic  bodici,  is  o  neces- 
sary sequence  of  that  just  illustrated.  When  through  a 
ohango  of  habit  or  circumstance,  an  organism  is  pemumentlr 
Hubjcct  to  some  new  influence,  or  difii-rent  omount  of  sa  old 
influence,  there  arises,  after  more  or  less  di^ttirbnnoe  of  the 
organic  rhj-thms,  a  balancing  uf  them  omimd  ttic  new  a%i)niga 
voudition  pro<lucod  by  this  additional  influence:.  As  tempororr 
divorgtmccB  of  the  organic  rhythms  are  connleractod  by  tem- 
porary divergences  of  a  reverse  kind ;  so  (here  is  an  eqtuli- 
brution  of  their  permanent  divergencoa  by  the  genesis  of  oppos- 
ing divergences  that  are  equally  permanent.  If  the  quantity 
of  motion  to  be  habitually  gcneruted  by  a  muscle,  b 
(freator  than  before,  its  nutrition  becomes  greater  than  h 
If  the  expenditure  of  the  muscle  bears  to  its  nutritiod 
greater  ratio  than  expenditure  bears  to  nutrition  in  otherp 
of  the  system ;  tho  excess  of  nutrition  becomes  such  that  the 
muscle  grows.  And  the  cessation  of  its  growth  is  t)io  estab- 
lishment of  a  balance  between  the  daily  wii»to  and  the  dail> 
repair — the  daily  expenditure  of  force,  and  the  amoimt  of 
latent  force  daily  added.  Tho  like  must  manifestly  be  the 
case  with  all  organic  modiBcattons  consequent  on  change  of 
cUmatc  or  food.  This  is  a  conclusion  which  we  may  safely 
draw  without  knowing  tho  special  ro* arrangements  that  ef* 
feet  the  equilibration.  If  we  see  that  a  didcrent  modo  of 
life  is  followed,  after  n  period  of  functional  derengem«nt, 
by  some  altered  condition  of  the  system — if  w«  soe  that  thwi 
altcreil  crmdition.  becoming  by  nnd  by  established,  rontini 
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without  further  change  ;  we  have  no  alternative  but  to  say^ 
that  the  new  forces  brought  to  bear  on  the  system,  have 
been  compensated  by  the  opposing  forces  they  have  evoked. 
And  this  is  the  interpretation  of  the  process  which  we  call 
adaptation.  Finally,   each  organism  illustrates  the 

law  in  the  4Siua^nbl€^{  its  life.  At  the  outset  It  daily  absorbs 
under  the  form  of  food,  an  amount  of  force  greater  than  it 
daily  expends;  and  the  surplus  is  daily  equilibrated  by 
growth.  As  maturity  is  approached,  this  surplus  diminishes  ; 
and  in  the  perfect  organism,  the  day's  absorption  of  potential 
motion  balances  the  day's  expenditure  of  actual  motion.  That 
is  to  say,  during  adult  life,  there  is  continuously  exhibited  an 
equilibration  of  the  third  order.  Eventually,  the  daily  loss, 
beginning  to  out-balance  the  daily  gain,  there  results  a  dimin- 
ishing amount  of  functional  action ;  the  organic  rhythms 
extend  less  and  less  widely  on  each  side  of  the  medium 
state;  and  there  finally  results  that  complete  equilibration 
which  we  call  death. 

The  ultimate  structural  state  accompanying  that  ultimate 
funoticmAl  state  towards  which  an  organism  tends,  i>oth  indivi-r. 
dually  and  as  a  species,  may  be  deuced  from  one  of  the  pro- 
positionB  set  down  in  the  opening  section  of  this  chapter. 
We  saw  that  the  limit  of  heterogeneity  is  arrived  at  when- 
ever the  equilibration  of  any  aggregate  becomes  complete — 
that  the  re-distribution  of  matter  can  continue  so  long  only  as 
there  continues  any  motion  unbalanced.  Whence  we  found  it 
to  follow  that  the  final  structural  arrangements,  must  be  such 
^B  will  meet  all  the  forces  acting  on  the  aggregate,  by  equiva- 
lent antagonisti  forces.  What  is  the  implication  in  the  case 
of  organic  aggregates ;  the  equilibrium  of  which  is  a  moving 
one  P  We  have  seen  that  the  maintenance  of  such  a  moving 
equilibrium,  requires  the  habitual  genesis  of  internal  forces 
corresponding  in  number,  directions,  and  amounts  to  the  ex- 
ternal incident  forces — as  many  inner  functions,  single  or 
combined,  as  there  are  single  or  combined  outer  actions  to  bo 
oiot.    But  functions  are  the  correlatives  of  organs ;  amounts 
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of  functions  are,  other  things  equal,  the  correlatives  of  Eisci 
o£  organs ;  and  combinntioiis  of  funolions  tho  correlatives  of 
connections  of  organs.  Hence  the  structural  complcxitr 
nccomf^anying  fuuctiuial  equilibration,  is  de^ubli!  as  one  in 
which  there  are  aa  many  spcciulizcd  parts  as  are  ca^tablc, 
separately  and  jointly,  of  counteracting  the  scparaLo  and 
joint  forces  amid  which  the  organism  exists.  And  this  is  the 
limit  of  organic  ]ietcH)geneity;  to  whichnuui  has  npprgaclied 
more  nearly  than  any  other  creaturu. 

Groups  of  organisms  display  this  universal  tendency  to- 
wards a  balance  very  obviously.  In  §85,  every  Bpeoies  of 
plant  and  animal  was  shown  to  bs  perpetually  undergoing  3 
iliythmical  variation  in  number— now  from  nbundaace  of 
food  and  absence  of  enemies  rising  above  its  average ;  and 
then  by  a  consequent  scarcity  of  food  and  abundance  of  ene- 
mies being  depressed  below  its  average.  And  here  we  have 
to  observe  tliat  there  is  thus  maintained  an  equilibrium  be- 
tween the  sum  of  those  forces  which  result  in  the  increase  of 
each  race,  and  the  sum  of  those  forces  which  result  in  its  de- 
crease. Either  limit  of  variation  Is  a  point  at  whick  the  one 
set  of  forces,  before  in  ezLcess  of  the  other,  is  counterbalanced 
by  it.  And  amid  these  oscillations  produced  by  their  con- 
flict, lies  that  average  number  of  the  Bpocics  at  which  its 
expansive  tendency  is  in  equilibrium  with  Burroonding 
repressive  tendencies.  Nor  can  it  be  questioned  that  this 
balancing  of  the  preservative  and  destructive  forces  whicli 
wo  Boe  going  on  in  every  race,  mu'ji.  necessarily  go  on. 
Increase  of  number  cannot  but  continue  until  inci 
mortality  stops  it ;  and  decrease  of  number  cannot  but  a| 
tinue until  it  is  either  arrested  by  fertility  orextingui^i 
raoe  entirely. 

§  174.  TuL'  equilibrations  of  those  nervous  actions  wbicli 
constitute  whut  we  know  as  mental  life,  may  bo  classified  in 
like  manner  with  those  which   cwiBtitute    what    W9  .( 
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tmguish  as  bodily  life.     We  may  deal  with  them  in  the 
same  order. 

Each  pulse  of  nervous  force  from  moment  to  moment  gener- 
ated, (and  it  was  shown  in  §  86  that  nervous  currents  are  not 
continuous  but  rhythmical)  is  met  by  counteracting  forces;  in 
overcoming  which  it  is  dii^rsed  and  equilibrated.  When 
tracing  out  the  correlation  and  equivalence  of  forces,  we  saw 
that  each  sensation  and  emotion,  or  rather  such  part  of  it  as 
remains  after  the  excitation  of  associated  ideas  and  feelings, 
is  expended  in  working  bodily  changes — contractions  of  the 
involuntary  muscles,  the  voluntary  muscles,  or  both ;  as  also 
in  a  certain  stimulation  of  secreting  organs.  That  the  move- 
ments thus  initiat<^d  are  ever  being  brought  to  a  close  by  the 
opposing  forces  they  evoke,  was  pointed  out  above ;  and  here  it 
is  to  be  observed  that  the  like  holds  with  the  nervous  changes 
thus  initiated.  Various  facts  prove  that  the  arousing  of  a 
thought  or  feeling,  always  involves  the  overcoming  of  a  cer- 
tain resistance :  instance  the  fact  that  where  the  association 
of  mental  states  has  not  been  frequent,  a  sensible  effort  is 
needed  to  call  up  the  one  after  the  other ;  instance  the  fact 
that  during  nervous  prostration  there  is  a  comparative  in- 
ability to  think — the  ideas  will  not  follow  one  another  with  the 
habitual  rapidity ;  instance  the  converse  fact  that  at  times  of 
unusual  energy,  natural  or  artificial,  the  friction  of  thought 
becomes  relatively  small,  and  more  numerous,  more  remote, 
or  more  difficult  connections  of  ideas  are  formed.  That  is  lo 
say,  the  wave  of  nervous  energy  each  instant  generated,  pro- 
pagates itself  throughout  body  and  brain,  along  those  chan- 
;iels  which  the  conditions  at  the  instant  render  lines  of  least 
resistance ;  and  spreading  widely  in  proportion  to  its  amount, 
ends  only  when  it  is  equilibrated  by  the  resistances  it  every- 
where meets.  If  wo  contemplate  mental  actions  as 
extending  over  hours  and  days,  we  discover  equilibrations 
analogous  to  those  hourly  and  daily  established  among  the 
bodily  functions.     In  the  one  case  as  in  the  other,  there  are 
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rhythms  wtioli  exhibit  a  balancing  of  opposing  forces  at  eadi 
extreme,  and  the  maintenance  of  a  certain  gcncrnl  balance. 
This  13  seen  in  the  daily  alternation  of  mental  activity  and 
mental  reat — the  forces  ex  ponded  during  the  ono  being  compen* 
Bated  by  tlio  forces  acquired  during  the  other.  It  ia  olsoseenm 
the  recurring  rise  and  fall  of  each  deaire:  each  desire  re«cluhga 
certain  intensity,  is  equilibrated  either  by  expenditure  of  the 
force  it  embodies,  in  the  desired  actions,  or,  less  completely,  in 
iho  imagination  of  such  actions  :  the  proc-cas  ending  in  thatsa- 
tiety.orthatcomparativequieacence,  forming  the  opposite  limit 
of  the  rhythm.  And  it  ia  further  manifest  under  a  tiro-fold 
form,  on  occasions  of  intenae  joy  or  grief :  each  paroxysm  of 
passion,  expressing  itself  in  vehement  bodily  actions,  presently 
reaches  an  extreme  whcpnco  the  counteracting  forces  prodoM 
a  return  to  a  condition  of  moderate  excitement ;  and  the  Bue- 
cessive  paroxysms  finally  diminishing  in  intensity,  end  in  a 
mental  equilibrium  either  like  that  before  existing,  or  por 
tiallv  differing  from    it  in   its    medium  state.  But 

the  species  of  mental  equilibration  to  be  more  especially  noted, 
is  that  shown  in  tho  establishment  of  a  correspondence  be- 
tween relations  among  our  states  of  consciousness  and  relations 
in  tho  external  world.  Each  outer  connection  of  phenomena 
which  we  are  capable  of  percei^^ng,  generates,  through  ac- 
cumulated experiences,  an  inner  connection  of  mental  atatM; 
and  the  result  towards  which  this  process  (ends,  is  the  fumia- 
tion  of  a  mental  connection  having  a  relative  strength  that 
answers  to  the  rohitive  constancy  of  the  physical  connection 
represented.  In  conformity  with  the  general  law  tlut 
motion  pursues  tho  line  of  least  resistance,  and  that,  other 
things  equal,  a  lino  once  taken  by  motion  is  mndo  a  Une  that 
will  bo  more  readily  pursued  by  future  motion  t-^relMHreaecn 
that  tho  ease  with  which  nervous  impressions  follow  one  aa- 
other,  is,  other  things  equal,  great  in  proportion  to  the  num- 
ber of  times  they  have  been  repeated  together  In  expcricaeo. 
Hence,  corresponding  to  such  an  invariable  relation  as  that  be- 
tween tho  resistance  of  an  object  and  some  extension 
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by  ity  there  arises  an  indissoluble  connection  in  consciousness ; 
and  this  connection,  being  as  absolute  internally  as  the  answer- 
ing one  is  externally,  undergoes  no  further  change— the  inner 
relation  is  in  perfect  equilibrium  with  the  outer  relation. 
Conversely,  it  hence  happens  that  to  such  uncertain  relations 
of  phenomena  as  that  between  clouds  and  rain,  there  arise 
relations  of  ideas  of  a  like  uncertainty ;  and  if,  under  given 
aspects  of  the  sky,  the  tendencies  to  infer  fair  or  foul  wea- 
ther, correspond  to  the  frequencies  with  which  fair  or  foul 
weather  follow  such  aspects,  the  accumulation  of  Experiences 
has  balanced  the  mental  sequences  and  the  physical  sequences. 
When  it  is  remembered  that  between  these  extremes  there 
are  countless  orders  of  external  connections  having  different 
degrees  of  constancy,  and  that  during  the  evolution  of  in- 
telligence there  arise  answering  internal  associations  having 
diflkrent  degrees  of  cohesion ;  it  wiU  be  seen  that  there  is  a 
progress  towards  equilibrium  between  the  relations  of  thought 
and  the  relations  of  things.  This  equilibration  can  end 
only  when  each  relation  of  things  has  generated  in  us  a  rela- 
tion of  thought,  such  that  on  the  occurrence  of  the  conditions, 
the  relation  in  thought  arises  as  certainly  as  the  relation  in 
things.  Supposing  this  state  to  be  reached  (which  however  it 
can  be  only  in  infinite  time)  experience  will  cease  to  produce 
any  further  mental  evolution— there  will  have  been  reached  a 
perfect  correspondence  between  ideas  and  facts ;  and  the  in- 
tellectual adaptation  of  man  to  his  circumstances  ynH  bo 
complete.  The  like  general  truths  are  exhiflated  in 

the  process  mord  of  adaptation ;  which  is  a  continual  approach 
to  equilibriiim  between  the  emotions  and  the  kinds  of  con-^ 
4uct  necessitated  by  surrounding  conditions.  The  connections 
of  feelings  and  actions,  are  determined  in  the  same  way 
as  the  connections  of  ideas  :  just  as  repeating  the  association 
of  two  ideas,  facilitates  the  excitement  of  the  one  by  the 
other ;  so  does  each  discharge  of  feeling  into  action,  render 
the  subflequent  discharge  of  such  feeling  into  such  action 
more  easy.     Hence  it  happens  that  if  an  individual  is  placed 


BOC  EQUILIBRATION. 

permanently  in  conditions  which  demand  more  action  of  a 
epecial  kind  than  haa  heforo  been  roquiaito,  or  than  is  natural 
to  him — if  the  pressure  of  the  painful  feelings  which  tbtme 
conditions  entail  when  diarL'garded,  impels  him  to  perfonn 
this  action  to  a  greater  extent — if  by  every  more  frequent  or 
more  lengthened  performance  of  it  under  such  pressure,  tbv 
re:;iatauce  is  somewhat  diminished  ;  then,  clearlT,  th^e 
is  an  advance  towards  a  halauco  between  the  demand  for 
thia  kind  of  action  and  the  supply  of  it.  Either  in  him- 
self, or  in  his  ilcsccndants  continuing  to  lire  under  thtse 
conditions,  enforced  repetition  must  eventually  bring  abtml 
a  state  in  which  this  mode  of  directing  the  eucrgico  will  be 
no  more  repugnant  than  the  various  other  modes  preirionalv 
natural  to  the  race.  Ilcnco  the  limit  towai-ds  which  emotional 
modification  perpetually  tends,  and  to  which  it  most  approach 
indetinitoly  near  (though  it  can  absolutely  reach  it  cffily  in 
infinite  time)  is  a  combination  of  desires  that  correspond  to 
all  the  different  orders  of  activity  which  the  circmnslanoes  of 
life  call  for — desires  aevorally  proportionate  in  strength  to  i 
the  needs  for  these  orders  of  activity ;  and  severally  satisfied 
by  these  orders  of  activity.  In  what  we  distinguish  its 
acquired  habits,  and  in  the  moral  differences  of  races  and 
nations  produced  by  habits  that  are  maintained  through  suc- 
cessive generations,  we  have  coitnlloss  illustrations  of  this 
progreasive  adaptation  ;  which  can  cease  only  with  the  estab- 
lishment of  a  complete  oquilibriiim  between  constitution  gai 
conditions. 

Possibly  some  will  fail  to  see  how  the  equUihrationii  de- 
scribed in  this  section,  can  be  classed  with  those  preceding 
them ;  and  will  be  inclined  to  say  that  what  arc  hero  Kl 
down  as  facts,  are  but  analogies,  Noverthelesst  such  equi- 
librations aro  aa  truly  physical  as  the  rest  To  show  thi» 
fully,  would  require  a  more  debiilod  analysis  than  can  now  he 
entered  on.  For  the  present  it  must  siiffico  to  point  out,  as 
before  (§  71),  that  what  we  know  aubjoclively  t 
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coDficiousness,  are,  objectively^  jnodea  of  foice^  that  so  much 
feeling  is  the  correlate  of  so  much  motion;  thafthe  performance 
of  any  bodily  action  is  the  transformation  of  a  certain  amount 
of  feeling  into  its  equivalent  amount  of  motion;  that  this 
bodily  action  is  met  by  forces  which  it  is  expended  in  over- 
comiug ;  and  that  the  necessity  for  the  frequent  repetition  of 
this  action,  implies  the  frequent  recurrence  of  forces  to  oc  so 
overcome.  Hence  the  existence  in  any  individual  of  an 
emotional  stimulus  that  is  in  equilibrium  with  certain  ex- 
ternal requirements,  is  literally  the  habitual  production  of  a 
certain  specialized  portion  of  nervous  energy,  equivalent  in 
amount  to  a  certain  order  of  external  resistances  that  are 
habitually  mot.  And,  thus  the  ultimate  state,  formings  the 
limit  towards  which  Evolution  carries  us,  is  one  in  which  the 
kinds  and  quantities  of  mental  energy  daily  generate  and 
transformed  into  motions^  are  equivalent  to,  or  in  equilibrium 
with,  the  various  orders  and  degrees  of  surrounding,  forces 
which  antagonize  such  motions. 

§  175.  £ach  society  taken  as  a  whole,  displays  the  process 
of  equilibration  in  the  continuous  adjustment  of  its  population 
to  its  3QI6ans"bf  subsistence.  A  tribe  of  men  living  on  wild 
animals  and  fruits,  is  manifestly,  like  every  tribe  of  inferior 
creatures,  always  oscillating  about  that  average  number  wliich 
the  locality  can  support.  Though  by  artificial  production,  and 
by  successive  improvements  in  artificial  production,  a  superior 
race  continually  altei*s  the  limit  which  external  conditions 
put  to  population ;  yet  there  is  ever  a  checking  of  population 
at  the  temporary  limit  reached.  It  is  true  that  where  the 
limit  is  being  so  rapidly  changed  as  among  ourselves,  there 
is  no  actual  stoppage :  there  is  only  a  rh}'thmical  variation 
in  the  rate  of  increase.  But  in  noting  the  causes  of  this 
rhythmical  variation — in  watching  how,  during  periods  of 
abundance,  the  proportion  of  marriages  increases,  and  how 
it  decroases  during  periods  of  scarcity ;  it  will  be  seen  that  tlio 
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expansivo  force  produces  unusual  advance  whenever  tJiet^  ' 
pressive  force  dimmisliea,  and  pice  MrsA;  and  thus  there  in  ne 
near  a  balancing  of  the  two  as  the  changing  conditions  pcmuL 
The  internal  actions  conatituting  social  functions,  exemplifr 
the  general  principle  no  loss  clearly.  Supply  and  denuuid 
nrc  continually  being  adjusted  throughout  all  industrial  jao- 
cesses ;  and  this  equilibration  is  intcrpretable  in  the  same  my 
as  preceding  ones.  The  production  and  distribution  of  K 
commodity,  is  the  expression  of  a  certain  aggregate  of  forces 
causing  spcL-ial  kinds  and  amounts  of  motion.  The  price  of 
this  commodity,  is  the  measure  of  a  certain  other  a^^regata 
of  forces  expended  by  the  labourer  who  purchases  it,  in  other 
kinds  and  umounts  of  motion.  And  the  variations  of  prica 
represent  a  rhythmical  balancing  of  these  forces.  Every  liae 
or  full  in  the  rate  of  interest,  or  change  in  the  value  of  » 
particular  security,  imphos  a  conflict  of  forces  in  which  some, 
becoming  temporarily  predominant,  cause  a  movement  that 
is  presently  arrested  or  equilibrated  by  the  increase  of  oppos- 
ing forces  ;  and  amid  these  daily  and  hourly  oscillations,  lies  a 
more  slowly- varying  medium,  into  which  the  value  ever  tends 
to  settle ;  and  woidd  settle  but  for  the  constant  addition  of  new 
influences.  As  in  the  individual  organism  bo  in  the 

social  organism,  functional  equilibrations  generato  etructural 
equilibrations.  When  on  the  workers  in  any  trade  there 
comes  an  increased  demand,  and  when  in  return  for  the  in- 
crea.sed  supply,  there  is  given  to  them  an  amount  of  other  com- 
modities larger  than  was  before  habitual — when,  consequently. 
llie  resistances  overcome  by  them  in  sustaining  life  ape  Um 
tlian  the  resistances  overcomo  by  other  workers ;  thm 
results  a  flow  of  otlicr  workers  into  this  trade.  Th» 
flow  continues  until  the  extra  demand  is  met,  and  the 
wages  so  far  full  again,  that  the  total  resistance  ant 
come  in  obtaining  a  given  amount  of  produce,  is  as  great  In 
this  newly-adopted  occupation  ns  in  the  occupations  whcooe 
it  drew  recruits.  The  oeeurrenco  ol  motion  along  Uaf»  of 
least  rcsLstance,  was  before  shown  to  nocessitato  the  i 
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of  population  in  those  places  where  the  labour  required  for 
self-maintenance  is  the  smallest ;   and  here  we  further  see 
that  those  engaged  in  any  such  advantageous  locality,  or 
advantageous  business,  must  multiply  till  there  arises  an 
appro^dmate  balance  between  this  locality  or  business  and 
others  accessible  to  the  same  citizens.      In  determining 
the 'career  of  every  youth,  we  see  an  estimation  by  parents  of 
the  respective  advantages  offered  by  all  that  are  available, 
and  a  choice  of  the  one  which  promises  best ;   and  through 
the  consequent  influx  into  trades  that  are  at  the  time  most 
profitable,  and  the  withholding  of  recruits  from  over-stocked 
trades,  there  is  insured  a  general  equipoise  between  the 
power  of  each  social  organ  and  the  function  it  has  to  perform. 
The  various  industrial  actions  and  re-actions  thus  con- 
tinually alternating,  constitute  a  dependent  moving  equili- 
britim  like  that  which  is  maintained  among  the  functions 
of  an  individual  organism.      And  this  dependent  moving 
equilibrium  parallels  those  already  contemplated,  in  its  tend- 
ency to  become  more  complete.    During  early   stages  of 
social  evolution,  while  yet  the  resources  of  the  locality  inha- 
bited are  unexplored,  and  the  arts  of  production  imdeveloped, 
there  is  never  anything  more  than  a  temporary  and  partial 
balancing  of  such  actions,  under  the  form  of  acceleration  or 
retardation  of  growth.     But  when  a  society  approaches  the 
maturity  of  that  type  on  which  it  is  organized,  the  vari- 
ous industrial  activities  settle  "down  into   a  comparatively 
constant  state.     Moreover,  it  is  observable  that  advance  in 
nrppftniy^tiftj}^  Aft  wfj]]  ag  fldvani^?  iiL  groi$th|  is  ^nducive  to  a 
Kptf^y  ^nimTriupLgf.illdiifltrinl  fnnf^^'^*^"     While  the  diffu- 
sion of  mercantile  information  is  slow,  and  the  means  of 
transport  deficient,  the  adjustment  of  supply  to  demand  is 
extremely  imperfect:    great  over-production  of  each  com- 
modity followed  by  great  under-production,    constitute    a 
rhythm  having  extremes  that  depart  very  widely  from  the 
mean  state  in  which  demand  and  supply  are  equilibrated. 

But  when  good  roads  are  made,  and  there  is  n  rapid  division  of 
23 
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jirinted  or  written  iiitcUigencc,  and  fttill  mora  when  railwnjs 
and  t«lpgrapha  comet  into  DxiatonTO -^  when  the  periodical 
fairs  of  early  days  lapse  into  weekly  markols,  and  thcee  into 
daily  markets ;  there  is  gradually  prodiiuud  d  better  balance 
of  production  and  consumption.  Ilxlra  demand  is  much 
more  quickly  followed  by  augmented  supply ;  and  the  rapid 
oscillations  of  price  within  narrow  limita  on  either  nde  of  a 
comparatiTely  uniform  mcao,  indicate  a  near  approach  to 
equilibrium.  Evidently  this  industrial  progress  bos 

for  its  limit,  that  which  Mr.  Mill  has  called  "  the  sta- 
tionary state."  When  population  shall  have  become  dense 
over  all  habitable  parts  of  the  globe  ;  when  the  resources  of 
every  region  have  been  fully  explored ;  and  when  the  prodact- 
ive  arts  admit  of  no  further  improTementa ;  there  most  result 
an  almost  complete  balance,  both  between  the  fertility  and 
mortality  of  each  society,  and  between  its  producing  and 
consuming  activities.  Each  society  will  exhibit  only  minor 
deviations  from  its  average  number,  and  the  rhythm  of  its 
industrial  functions  will  go  on  from  day  to  day  and  yeor 
to  year  with  comparatively  insignificant  perturbations.  This 
limit,  however,  though  we  are  inevitably  advancing  towards 
it,  is  indcBnitt'ly  remote ;  and  can  never  indeed  be  absolutely 
reached.  Tiie  peopling  of  the  Earth  up  to  the  point  sup- 
posed, cannot  take  phtce  by  simple  spreading.  In  the  future, 
OS  in  the  past,  the  process  will  bo  carried  on  rhythmically, 
by  waves  of  emigration  from  new  and  higher  centres  of 
cinlization  successively  arising ;  and  by  the  supplanting  of 
inferior  races  by  the  superior  races  they  beget;  and  the 
process  so  carried  on  must  bo  extremely  &Iow.  Nor  does 
it  seem  to  me  that  such  an  equilibration  will,  as  Mr.  Hill 
suggests,  leave  scope  for  further  mental  culture  and  mo^ 
progress ;  but  rather  that  tho  approximation  to  it  most 
bo  simultaneous  with  tho  approximation  to  complete  equi. 
librium  between  man's  nature  and  the  conditions  of  lu> 

existence.  

One  other  kind  of  social  equilibration  had  still  to  be  i 
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Btdered : — that  which  results  in  the  establishment  of  govern- 
mental  institutions,  and  which  becomes  complete  as  these 
institutions  fall  into  harmony  with  the  desires  of  the  people. 
There  is  a  demand  and  supply  in  political  afiairs  as  in  indus- 
trial affairs ;  and  in  the  one  case  as  in  the  other,  the  antag- 
onist forces  produce  a  rhythm  which,  at  first  extreme  in  its 
oscillations,  slowly  settles  down  into  a  moving  equilibrium  of 
comparative  regularity.  Those  aggressive  impulses  inherited 
from  the  pre-social  state — those  tendencies  to  seek  selfnsatis- 
faction  regardless  of  injury  to  other  beings,  which  are  essen- 
tial to  a  predatory  life,  constitute  an  anti-social  force,  tending 
ever  to  cause  conflict  and  eventual  separation  of  citizens. 
Contrariwise,  those  desires  whose  ends  can  be  achieved 
only  by  imion,  as  well  as  those  sentiments  which  find  satisfac- 
tion through  intercourse  with  fellow-men,  and  those  result- 
ing in  what  we  call  loyalty,  are  forces  tending  to  keep  the 
units  of  a  society  together.  On  the  one  hand,  there  is  in 
each  citizen^  xoorfiLQi-lesa.  of  resistance  against  all  restraints 
imp^JSS^on  his  actions  by  other  citizens :  a  resistance  which, 
tending  continually  to  widen  each  individual's  sphere  of 
action,  and  reciprocally  to  limit  the  spheres  of  action 
of  other  individuals,  constitutes  a  repulsive  force  mutually 
exercised  by  the  members  of  a  social  aggregate.  .  On  the 
other  hand,  the  general  sympathy  of  man  for  man,  and 
the  liiore  special  sympathy  of  each  variety  of  man  for  others 
of  the  same  variety,  together  with  sundry  allied  feelings 
which  the  social  state  'gratifies,  act  as  an  attractive  force, 
tending  ever  to  keep  united  those  who  have  a  common  ances- 
try. And  Biflce  the  r^istances  to  be  overcome  in  satisfying 
tbfi  totality  of  their  desires. when  liying  separately,  are  greater 
'4han  the  resistances,  to  be  overcome  in  satisfying  the  totality 
of. their  desires  when  living  together,  there  is  a  residuary, 
forceJ;hat  prevents  their  separation^  Like  all  other  opposing 
forces,  those  exerted  by  citizens  on  each  other,  are  ever 
producing  alternating  movements,  which,  at  first  extreme, 
undergo  a  gradual  diminution  on  the  way  to  ultimate  oquili* 
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briom.     I»  email,  undoTcloj>itl  8(UTiuliu«,   miirkod  rliytim 
reanlt  from  i\iesa  conflicting  tcudeacics.      A   tribe   whose 

^members  hare  held  togothcr  for  n  generation  or  two,  i 
B  nt  which  it  will  not  hold  together ;  aud  on  the  « 
of  some  event  causing  unusual  antagonism  umoi 
abcra,  divides.  Kach  primitive  nation,  depending  l 
for  its  cootlnuix]  union  on  the  character  of  its  chief,  exhilnts 
vide  oseiUutions  between  an  extreme  in  which  the  subjects 
Jiro  under  rigid  restraint,  ond  an  extreme  in  whichj 
restraint  ia  not  enough  to  prevent  disorder.  la  I 
advanced  notions  of  like  tj-pu,  wo  always  (ind  Tioleol 
lions  and  reiicliona  of  the  eomo  essential  nature — " 
tempered  by  assassination,"  characterizing  a  political  sMa 
in  which  unbcarublo  repression  from  time  to  time  brings 
ubout  a  bursting  of  all  bonds.  In  this  familiar  £acl,  that  a 
period  of  tyranny  is  followed  by  a  period  of  license  and 
,  nice  veriS,  we  see  how  these  opposing  forces  are  ever  equQi- 

;  brating  each  other  ;  and  wo  also  see,  in  tho  tendency  of  euch 
movements  and  counter-movementa  to  become  more  modLT- 
nt4>.  how  tho  cixuilibmtion  progrosses  towards  completeness. 
Tho  conflicts  between  Conservallam  (which  stands  for  the 
restraints  of  society  over  the  indiWdual)  and  Heform  (which 
stands  for  tho  liberty  of  tho  individual  aguinat  society),  fijl^ 
within  slowly  nppro.Timating  limits ;  so  that  the  tempi 
predominance  of  cither,  produces  a  less  marked  dori 
from  the  medium  state.  This  process,  noi 

advanced  among  ourselvca  that  the  oseillatioaa  ore  t 
lively  unobtrasive,  must  go  on  till  the  balance  betw 
onfagonist  forces  approaches  indefinitely  near  perfo 
For,  as  we  have  already  seen,  tho  adaptation  of  man's 
to  the  conditions  of  hia  existence,  cannot  cease  until  thj 
lernal  forces  whioh  we  know  as  feeUnga  are  in  equilibj 
with  tho  external  forces  they  encounter.  And  the  («taU 
raent  of  this  equilibrium,  Ls  the  arrival  at  a  state  of  human 
nature  and  social  organization,  such  that  the  individual  bxt^ 
no  desires  but  those  which  mav  be  satisfii.'d  without  cm 
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mg  his  proper  sphere  of  action,  wliile  society  maintains  no 
restraints  but  those  which  the  indiyidual  voluntarily  re- 
spects. The  progressive  extension  of  the  liberty  of  citizens, 
and  the  reciprocal  removal  of  political  restrictions,  are  the 
steps  by  which  we  advance  towards  this  state.  And  the  ulti- 
mate abolition  of  all  limits  to  the  freedom  of  each,  save  those 
imposed  by  the  like  freedom  of  all,  must  result  from  the 
complete  equilibration  between  man's  desires  and  the  conduct 
necessitated  by  surroimding  conditions. 

Of  course  in  this  case,  as  in  the  preceding  ones,  there  is 
thus  involved  a  limit  to  the  increase  of  heterogeneity.  A 
few  pages  back,  we  reached  the  conclusion  that  each  advance 
in  mental  evolution,  is  the  establishment  of  some  Airther 
internal  action,  corresponding  to  some  further  external 
action — some  additional  connection  of  ideas  or  feelings, 
answering  to  some  before  unknown  or  imantagonized  con- 
nection of  phenomena.  We  inferred  that  each  such  new 
function,  involving  some  new  modification  of  structure, 
implies  an  increase  of  heterogeneity  ;  and  that  thus,  in- 
crease of  heterogeneity  must  go  on,  while  there  remain  any 
outer  relations  affecting  the  organism  which  are  imbalanced 
by  inner  relations.  Whence  we  saw  it  to  follow  that  in- 
crease of  heterogeneity  can  come  to  an  end  only  as  equilibra- 
tionjfl  completed.  Evidently  the  like  must  simtdtaneously 
take  place  with  society.  Each  increment  of  heterogeneity 
in  the  individual,  must  directly  or  indirectly  involve,  as 
cause  or  consequence,  some  increment  of  heterogeneity  in 
the  arrangements  of  the  aggregate  of  individuals.  And  the 
limit  to  social  complexity  can  be  arrived  at,  only  with  the 
establishment  of  the  equilibrium,  just  described,  between 
social  and  individual  forces. 

§  176.  Here  presents  itself  a  final  question,  which  has  pro- 
bably been  taking  a  more  or  less  distinct  shape  in  the  minds 
of  many,  while  reading  this  chapter.  "  If  Evolution  of  every 
kind,  is  an  increase  in  complexity  of  structure  ttnd  function 
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tliiit  13  inciclental  to  the  universal  process  of  cqaOibrstionf 
jind  if  equilibration  must  end  in  complete  rest ;  ,'rciat  is  the 
fate  to'warda  which  all  ^hinga  tend  ?  If  tho  Solar  System 
is  slowiydissipating  its  forces — if  the  Sun  ia  losing  hia  hot 
at  a  rate  which  will  tell  in  millions  of  years — ^if  witi 
diminution  of  tho  Sun's  radiations  there  mast  go  ou  » 
diminution  in  the  activity  of  geologic  and  meteorologio 
processQS  as  well  as  in  the  quantity  of  vegetal  and  animal 
existence — if  Man  and  Society  are  similarly  dependent  on 
this  supply  of  force  that  ia  gradually  coming  to  an  end ;  an 
we  not  manifestly  progressing  towards  omnipresent  detith  t" 

That  such  a  stato  must  bo  tho  ootcomo  of  the  procosaes 
everywhere  going  on,  seema  beyond  doubt.  Whether  mnj 
ulterior  process  may  reverse  these  changes,  ond  ioitiiate  n 
new  life,  ia  a  question  to  be  considered  hereafter.  For  tlia 
present  it  must  suffice  that  tho  proximate  end  of  all  Uw 
transformations  wo  have  traced,  is  a  stato  of  quioscence. 
This  admits  of  a  priori  proof.  It  will  soon  Bocotne  apparent 
that  tho  law  of  equilibration,  not  less  than  the  preceding 
general  laws,  is  doduciblo  from  the  persistence  of  force. 

We  have  aecu  (§  7i)  that  phenomena  are  interpeutaljld 
only  as  the  residtB  of  untverBally-coeiifltcnt  forces  of  Attrac- 
tion and  repulsion.  These  universally -coexistent  forces  of  at- 
traction and  repulsion,  are,  indeed,  tho  coraplementaTy  aspects 
of  that  absolutely  persistent  force  which  is  the  ultimate  datum 
of  consciousness.  Just  in  tho  same  way  that  the  eqoaii^  of 
action  and  re-action  ij  a  corollary  from  tho  persistence  of 
force,  since  their  inequality  would  imply  the  disappearance 
of  tho  differential  force  into  nothing,  or  its  appearanoo  oat  of 
nothing ;  so,  wo  cannot  become  conscious  of  elu  attra&lim 
force  without  becoming  simultaneously  conscious  of  an  eqoil 
and  opposite  repubivo  force.  For  every  experienoe  of  a 
muscular  tension,  (under  which  form  alone  we  esin  immedi- 
ately know  an  attractive  force,)  presupposes  an  equivalent 
resistance — a  resistance  shown  in  the  co unter- balancing  prea* 
euro  of  the-body  against  neighbouring  objects,  or  in  thai. 
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absorption  of  force  wliich  gives  motion  to  the  body,  or  in 
both — a  resistance  which  we  cannot  conceive  as  other  than 
equal  to  the  tension,  without  conceiving  force  to  have  either 
appeared  or  disappeared,  and  so  denying  the  persistence  of 
force.  And  from  this  necessary  correlation,  results  our  ina- 
bility, before  pointed  out,  of  interpreting  any  phenomena 
save  in  terms  of  these  correlatives — an  inability  shown  alike 
in  the  compulsion  we  are  imder  to  think  of  the  statical  forces 
which  tangible  matter  displays,  as  due  to  the  attraction  and 
repulsion  of  its  atoms,  and  in  the  compulsion  we  are  imder  to 
think  of  dynamical  forces  exercised  through  space,  by  regard- 
ing space  as  filled  with  atoms  similarly  endowed.  Thus  from 
the  existence  of  a  force  that  is  for  ever  imchangeable  in  quan- 
tity, there  follows,  as  a  necessary  corollary,  the  co-extensive 
existence  of  these  opposite  forms  of  force — forms  under 
which  the  conditions  of  our  consciousness  oblige  us  to  repre- 
sent that  absolute  force  which  transcends  our  knowledge. 

But  the  forces  of  attraction  and  repulsion  being  univer- 
sally co-existent,  it  follows,  as  before  shown,  that  all  motion 
is  motion  under  resistance.  Units  of  matter,  soUd,  liquid, 
aeriform,  or  ethereal,  filling  the  space  which  any  moving 
body  traverses,  offer  to  such  body  the  resistance  consequent 
on  their  cohesion,  or  their  inertia,  or  both.  In  other  words, 
the  denser  or  rarer  medium  which  occupies  the  places  from 
moment  to  moment  passed  through  by  such  moving  body, 
having  to  .be  expelled  from  them,  as  much  motion  is  ab- 
stracted from  the  moving  body  as  is  given  to  the  medium  in 
expelling  it  from  these  places.  This  being  the  condition 
under  which  all  motion  occurs,  two  corollaries  result.  The 
first  is,  that  the  deductions  perpetually  made  by  the  com- 
munication of  motion  to  the  resisting  medium,  cannot  but 
bring  the  motion  of  the  body  to  an  end  in  a  longer  or  shorter 
time.  The  second  is,  that  the  motion  of  the  body  cannot 
cease  imtil  these  deductions  destroy  it.  In  other  words, 
moyement  must  continue  till  equilibration  takes  place ;  and 
equilibration  must  eventually  take  place.     Both  these  ore 
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manifest  deductions  from  the  persistence  of  force.  To  saj 
that  the  whole  or  part  of  a  body's  motion  can  disappear,  botc 
by  transfer  to  something  which  resists  ita  motion,  is  to  soy 
that  the  whole  or  part  of  its  motion  can  disappear  withont 
effect;  which  is  to  deny  the  persistence  of  force.  Con- 
versely, to  say  that  the  medium  traversed  can  be  moved  out  of 
the  body's  path,  without  deducting  from  the  body's  motion, 
is  to  say  that  motion  of  the  medium  can  arise  out  of  ni>- 
thing ;  which  is  to  deny  the  persistence  of  force.  Hence 
this  primordial  truth  is  our  immediate  warrant  for  the  con- 
clusions, that  the  changes  which  Evolution  preaenta.  casoot 
end  until  equilibrium  is  reached ;  and  that  equilibrtuin  mun 
at  last  be  reached. 

Equally  nocossary,  because  equally  dcducible  from  this 
same  truth  that  transcends  proof,  are  the  foregoing  proposi- 
tions respecting  the  establLshment  and  maintenance  of  mov- 
ing equilibria,  under  their  several  aspects.  It  follows  from 
the  persistence  of  force,  that  the  various  motions  possessed 
by  any  aggregate,  either  as  a  whole  or  among  its  parts,  taust 
be  severally  dissipated  by  the  resistances  they  severally  en- 
counter ;  and  that  thus,  such  of  them  as  are  least  in  amount, 
or  meet  with  greatest  opposition,  or  both,  will  be  brought  to 
a  close  while  the  others  continue.  Hence  ia  every  diversely 
moving  aggregate,  there  results  a  comparatively  early  dissi- 
pation of  motions  which  are  smaller  and  much  resisted ;  fol- 
lowed by  long-continuance  of  the  larger  and  lesa-rcsisted 
motions  ;  and  so  there  arise  dependent  and  independent 
moving  equilibria.  Hence  also  may  be  inferred  the  tend- 
ency to  conservation  of  such  moving  equilibria.  For  the 
new  motion  given  to  the  parts  of  a  moving  equilibrinai  by 
a  distnrbiug  force,  must  either  bo  of  such  kind  and  omoant 
that  it  cannot  be  dissipated  before  the  pre-existing  motions, 
in  which  case  it  brings  the  moving  equiHbrium  to  an  end; 
or  else  it  mast  be  of  such  kind  and  amount  that  it  cao  bo 
dissipated  before  tho  pre-existing  motions,  iu  wIucU  i 
the  movine  equilibrium  is  re-established. 
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Thus  from  tho  persistence  of  force  follow,  not  only  the 
various  direct  and  indirect  equilibrations  going  on  around^ 
together  with  that  cosmical  equilibration  which  brings  Evo- 
lution under  all  its  forms  to  a  close ;  but  also  those  less 
manifest  equilibrations  shown  in  the  re-adjustments  of 
moving  equilibria  that  have  been  disturbed.  By  thia 
ultimate  principle  is  proveable  the  tendency  of  every 
organism,  disordered  by  some  unusual  influence,  to  return  to 
a  balanced  state.  To  it  also  may  be  traced  the  capacity, 
possessed  in  a  slight  degree  by  individuals,  and  in  a  greater 
degree  by  species,  of  becoming  adapted  to  new  circimistances. 
And  not  less  does  it  afford  a  basis  for  the  inference,  that 
there  is  a  gradual  advance  towards  harmony  between  man's 
mental  nature  and  the  conditions  of  his  existence.  After 
finding  that  from  it  are  deducible  the  various  characteristics 
of  Evolution,  we  finally  draw  from  it  a  warrant  for  the 
beUe^  jdLjQiit.EvolutlQn  oaa  end.oi^y  in  the  establishment  of 
(he  grcatest^erfioatioii  and  the  most  complete  happiness. 
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5  177.  When,  in  Chapter XII.,  we  glanced  at  the  cjrde  of 
(■hangea  through  which  every  existence  passes,  in  its  ppo- 
gresB  from  tho  imperceptible  to  the  perceptible  aad  again 
from  the  perceptible  to  the  imperceptible — wbeu  these 
opposite  re-distributiona  of  matter  and  motioa  wen 
severally  distinguished  oa  Evolution  and  Dissolntiou ;  tba 
natures  of  the  two,  and  the  conditions  under  which  they 
respectively  occur,  were  specified  in  general  terms.  Sinco 
then,  wo  have  contemplated  the  phenomena  of  £volntioa  in 
detail;  and  have  followed  them  oat  to  those  states  of  oqiuU- 
brium  in  which  they  all  end.  To  complete  the  argument 
we  must  now  contemplate,  somewhat  more  in  detail  than 
before,  the  complementary  phenomena  of  Dissolution.  Kot. 
indeed,  that  wo  need  dwell  long  on  Dissolution,  which  htu 
none  of  those  various  and  interesting  aspects  which  Erola- 
tion  presents;  hut  something  more  must  bo  said  than  ba* 
yet  been  Eoid, 

It  was  shown  that  neither  of  those  twc  aatogoui 
cesses  ever  goes  on  absolutely  unqualified  by  the  i 
and  that  a  chango  towards  cither  is  a  difFerential  read 
Ihe  conflict  between  them.  An  evolving  aggregate,  while 
on  tho  average  losing  motion  and  integrating,  is  always,  in 
one  way  or  other,  receiving  some  motion  and  to  that  extant 
disiutegmting ;     and    after   the    integrative   changes    hars 
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ceased  to  predominate,  the  reception  of  motion,  thougli 
perpetually  checked  by  its  dissipation,  constantly  tends  to 
produce  a  reverse  transformation,  and  eventually  does  pro- 
duce it.  When  Evolution  has  run  its  course — ^when  the 
aggregate  has  at  length  parted  with  its  excess  of  motion, 
and  habitually  receives  as  much  from  its  environment  as  it 
habitually  loses — ^when  it  has  reached  that  equilibrium  in 
which  its  changes  end ;  it  thereafter  remains  subject  to  all 
actions  in  its  environment  which  may  increase  the  quantity 
of  motion  it  contains,  and  which  in  the  lapse  of  time 
are  sure,  either  slowly  or  suddenly,  to  give  its  parts  such 
excesfl  of  motion  as  will  cause  disintegration.  According 
as  its  equilibrium  is  a  very  unstable  or  a  very  stable  one, 
its  dissolution  may  come  quickly  or  may  bo  indefinitely  de- 
layed— may  occur  in  a  few  days  or  may  bo  postponed  for 
millions  of  years.  But  exposed  as  it  is  to  the  contingencies 
not  simply  of  its  immediate  neighbourhood  but  of  a  Universo 
everywhere  in  motion,  the  period  must  at  last  come  when^ 
either  alone  or  in  company  with  surrounding  aggregates,  ifc 
has  its  parts  dispersed. 

The  process  of  dissolution  so  caused^  we  have  hero  to  look 
at  as  it  takes  place  in  aggregates  of  difierent  or^rs.  The 
course  of  change  being  the  reverse  of  that  hitherto  traced^ 
we  may  properly  take  the  illustrations  of  it  in  the  reverse 
order — beginning  with  the  most  complex  and  ending  with 
the  most  simple. 

§  178.  Begarding  the  evolution  of  a  socioiy  as  at  onco 
an  increase  in  the  number  of  individuals  integrated  into  a 
corporate  body,  an  increase  in  the  masses  and  varieties  of 
the  parts  into  which  this  corporate  body  divides  as  well  as 
of  the  actions  called  their  functions,  and  an  increase  in  the 
degree  of  combination  among  these  masses  and  their  func- 
tions ;  we  shall  see  that  social  dissolution  conforms  to  the 
general  law  in  being,  materially  considered,  a  disintegration, 
WOdA,  dynamically  considered,  a  decrease  in  the  movements 
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of  wholes  and  an  increase  in  Uie  movements  of  parts  ;  wlule 
it  farther  conforms  to  th.o  general  law  in  beings  caoBed  hy 
an  excess  of  motion  in  some  waj  or  other  received  from 
without. 

It  is  obvious  that  the  social  dissolution  which  follows  tbc- 
aggression  of  another  nation,  and  which,  as  history  shows 
us,  is  apt  to  occur  when  social  evolution  has  ended  anil 
decay  has  begun,  ia,  under  its  broadest  aspect,  the  incidence 
of  a  new  external  motion;  and  when,  as  sometimes 
happens,  tho  conquered  society  is  dispersed,  its  dissolu- 
tion is  htcrally  a  cessation  of  those  corporate  movements 
which  the  Bocietj,  both  in  its  army  and  in  its  industrial 
bodies,  presented,  and  a  lapse  into  individual  or  UQcotubined 
movements — the  motion  of  units  replaces  the  motioD  of 
masses. 

I  It  cannot  be  questioned,  either,  that  when  plague  or  famine 
itt  home,  or  a  revolution  abroad,  gives  to  any  society  an  ua- 
nisnal  shock  that  causes  disorder,  or  incipient  dissolution, 
/there  results  a  decrease  of  integrated  movements  and  an  tn- 
/  crease  of  disintegrated  movements.  As  tho  disorder  pro- 
gresses, the  political  actions  previously  combined  under  one 
govemmejit  become  uncombincd :  there  arise  the  antagon- 
istic actions  of  riot  or  revolt.  Simultaneously,  the  indnjE- 
trial  and  commercial  processes  that  were  co-ordinated 
throughout  the  whole  body  poUtic,  are  broken  up;  and 
only  the  local,  or  small,  trading  transactions  contintK- 
And  each  further  disorganizing  change^  dimin is 
joint  operations  by  vhich  meu  satisfy  their  waotSf  | 
leaves  them  to  satisfy  their  wants,  so  far  as  they  t 
separate  operations.  Of  tho  way  in  which  i 

d  is  integrations  are  liable  to  be  set  np  in  a  society  t 
evolved  to  the  limit  of  its  type,  and  reached  a  sta 
moving  equihbrium,  a  good  illustration  is  furnished  1 
Japan.      The  finished  fabric  into   which  its    people 
organized  themselves,  maintained  an  almost  const«kt  i 
so  long  as  it  was  preserved  from  fresh  external  forces. 
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as  soon  as  it  received  an  impact  from  European  civilization^ 
partly  by  armed  aggression,  partly  by  commercial  impulse, 
partly  by  the  influence  of  ideas,  this  fabric  began  to  fall  to 
pieces.  There  is  now  in  progress  a  political  dissolution. 
Probably  a  political  re-organization  will  follow;  but,  be  this 
as  it  may,  the  change  thus  far  produced  by  an  outer  action 
is  a  change  towards  dissolution — a  change  from  integrated 
motions  to  disintegrated  motions. 

Even  where  a  society  that  has  developed  into  the  highest 
form  permitted  by  the  characters  of  its  units,  begins  there- 
after to  dwindle  and  decay,  the  progressive  dissolution  i» 
still  essentially  of  the  same  nature.  Decline  of  numbers  is, 
in  such  case,  brought  about  partly  by  emigration ;  for  a 
society  having  the  fixed  structure  in  which  evolution  ends, 
is  necessarily  one  that  wiU  not  yield  and  modify  under 
pressure  of  population :  so  long  as  its  structure  will  yield 
and  modify,  it  is  still  evolving.  Hence  the  surplus  popula- 
tion continually  produced,  not  held  together  by  an  organiza- 
tion that  adapts  itself  to  an  augmenting  number,is  continually 
dispersed :  the  influences  brought  to  bear  on  the  citizens  by 
other  societies,  cause  their  detachment,  and  there  is  an  in- 
crease in  the  uncombined  motions  of  units  instead  of  an  in- 
crease of  combined  motions.  Gradually  as  rigidity  becomes 
greato^  and  the  society  becomes  still  less  capable  of  being 
re-moulded  into  the  form  required  for  successful  competition 
with  growing  and  more  plastic  societies,  the  number,  of 
citizens  who  can  live  within  its  unyielding  framework 
becomes  positively  smaller.  Hence  it  dwindles  both 
through  continued  emigration  and  through  the  diminished 
multiplication  that  follows  innutrition.  And  this  further 
dwindling  or  dissolution,  caused  by  the  number  of  those 
who  die  becoming  greater  than  the  number  of  those 
who  BiiTvive  long  enough  to  rear  oflfepring,  is  similarly  a 
decrease  in  the  total  quantity  of  combined  motion  and  an 
increase  in  the  quantity  of  imcombined  motion— €ub  we  shall 
presently  see  when  we  come  to  deal  with  individual  dissolution* 
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CoBsideriDg,  tlicn,  that  socinl  aggregates  differ  eo  niTiclt 
from  aggregates  of  othei*  kinds,  formed  as  they  are  of  units 
held  together  loosely  and  indirectly,  in  such  Toriable  wbji 
hy  snch  complex  forces,  the  process  of  dissolution  amon; 
tliem  conforma  to  the  general  law  quite  as  clearly  as  conM 
be  expected. 

§  179.  When  from  these  snper-or^amc  aggregates  we  de- 
scend to  organic  aggregates,  the  truth  that  Dissolotion  is  a 
disintegration  of  matter,  caused  by  the  reception  of  ad- 
ditional motion  from  without,  becomes  easily  demons bmble. 
We  will  look  first  at  tho  transformation  and  aflcrwiijda  at 
its  cause. 

Death,  or  that  final  equilibration  which  precedes  dissola- 
tion,  is  the  bringing  to  a  close  of  all  those  conspicnoos 
integrated  motions  that  nroso  during  evolution.  The 
impulsions  of  the  body  from  place  to  place  first  cease ;  pre- 
sently the  limbs  cannot  be  stirred ;  later  still  the  respin- 
tory  actions  stop ;  finally  the  heart  becomes  stationary,  uid, 
with  it,  the  circulating  fiuida.  That  is,  the  transformation 
of  molecular  motion  into  tho  motion  of  masses,  comes  to 
an  end ;  and  each  of  thcso  motions  of  masses,  as  it  cads, 
disappears  into  molecular  motions.  What  next  takes  place? 
We  cannot  say  that  there  is  any  further  transformation  of 
sensible  movements  into  insensible  movements ;  for  sensible 
movements  no  longer  exist.  Nevertheless^  the  process  o( 
decay  involves  an  increase  of  insensible  movements ;  since 
these  are  far  greater  in  the  gases  generated  by  dccomposi- 
tionj  than  they  are  in  the  fiuid-solid  matters  out  of  which  the 
gaaes  arise.  Kach  of  the  complex  chemical  units  composing 
wx  organic  body,  possesses  a  rhythmic  motion  in  which  ita 
many  component  units  jointly  partake.  When  decomposition 
breaks  up  these  complex  molecules,  and  their  constiboenta 
assume  gaseous  forms,  thero  is,  besides  that  increase  of 
motion  impHed  by  the  difTosion,  a  resolution  of  sodi 
motions  aa  the  aggregate  molecules  possessed,  into  n 
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hf  their  constitnent  molecnies.  So  that  in  organic  dissolu*- 
tion  wo  have^  firsts  an  end  put  to  that  transformation  of  tho 
motion  of  nnits  into  the  motion  of  aggregates^  which  con- 
stitutes evolution^  dynamically  considered;  and  we  havo 
also^  though  in  a  subtler  sense^  a  transformation  of  the 
motion  of  aggregates  into  the  motion  of  units.  Still  it  is 
not  thus  shown  that  organic  dissolution  fully  answers  to  the 
general  definition  of  dissolution — ^the  absorption  of  motion 
and  concomitant  disintegration  of  matter.  The  disintegra- 
tion of  matter  is,  indeed,  conspicuous  enough;  but  the  ab- 
sorption of  motion  is  not  conspicuous.  True,  the  fact  that 
motion  has  been  absorbed  may  be  inferred  from  the  fact 
that  the  particles  previously  integrated  into  a  soHd  mass, 
occupying  a  small  space,  have  most  of  them  moved  away 
from  one  another  and  now  occupy  a  great  space ;  for  tho 
motion  implied  by  this  transposition  must  have  been  ob- 
tained from  somewhere.  But  its  source  is  not  obvious.  A 
little  search,  however,  will  bring  us  to  its  derivation. 

At  a  temperature  below  the  freezing  point  of  water,  de- 
composition of  organic  matter  does  not  take  place— the 
integrated  motions  of  the  highly  integrated  molecules  are 
not  resolved  into  the  disintegrated  motions  of  their  com- 
ponent molecules*  Dead  bodies  kept  at  this  temperature 
for  an  indefinitely  long  period,  are  prevented  from  decom- 
posing for  an  indefinitely  long  period :  witness  the  frozen 
carcases  of  Mammoths — ^Elephants  of  a  species  long  ago 
extinct — ^that  are  found  imbedded  in  the  ice  at  the  mouths 
of  Siberian  rivers;  and  which,  though  they  have  been  there 
for  many  thousands  of  years,  have  flesh  so  fresh  that  when 
at  length  exposed,  it  is  devoured  by  wolves.  What  now  is 
the  meaning  of  such  exceptional  preservations  f  A  body 
kept  below  freezing  point,  is  a  body  which  receives  very 
little  heat  by  radiation  or  conduction ;  and  the  reception  of 
but  little  heat  is  the  reception  of  but  little  molecular  motion. 
That  is  to  say,  in  an  environment  which  does  not  frimish  it 
with  molecular  motion  passing  a  certain  amount,  an  orgamo 
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body  does  not  imdarga  dissolution.  CoD£nnstoi7 

evidence  is  yielded  by  the  Tanations  in  rate  of  dissolution 
nrhich  accompany  variations  of  temperature.  All  know  that 
in  cool  weather  the  organic  substances  used  in  oar  hoiis»- 
liolds  keep  longer,  as  we  say,  than  in  hot  weather.  Kqnall/ 
certainj  if  less  familiar,  is  the  fact  that  in  tropical  cttmato 
decay  proceeds  much  more  rapidly  than  in  tomperate 
climates,  Thus,  in  proportion  as  the  molecular  motion  of 
Burrouuding  matter  is  great,  the  dead  organism  receives  ss 
abundant  supply  of  motion  to  replace  the  motion  continnaUy 
taken  up  by  the  dispersing  molecules  of  the  gases  into 
which  it  is  being  disintegrated.  The  atill  qniclrer 

decompositions  produced  by  exposure  to  artificially-raisw! 
temperatures,  afford  further  proofs ;  as  instance  those  which 
occur  in  cooking,  Tho  charred  surfaces  of  parts  tint  havo 
been  much  heated,  show  us  that  tho  molecular  motion 
absorbed  has  served  to  dissipate  in  gaseous  forma  all  tho 
elements  but  the  carbon. 

Tho  nature  and  cause  of  Dissolution  are  thus  clearly  dis- 
played by  tho  aggregates  which  so  cleaHy  display  Iho 
nature  and  cause  of  Kvolution.  One  of  these  a^regnUs 
being  composed  of  that  peculiar  matter  to  which  a  larg» 
quantity  of  constitutional  moliou  gives  great  plasticity,  and 
the  ability  to  evolve  into  a  highly  compound  form  (§  103); 
we  see  that  after  evolution  has  ceased,  a  very  D}\>derat(i 
amount  of  molecular  motion,  added  to  that  already  locked 
up  in  its  peculiar  matter,  snfBces  to  causa  dissolution. 
Though  at  death  there  is  reached  a  stable  equilibriom 
among  the  sensible  masses,  or  organs,  which  make  up  tho 
body ;  yet,  as  the  insensible  units  or  molecules  of  ■which 
theso  organs  consist  are  in  unstable  equilibriam,  iimall 
incident  forces  suffice  to  overthrow  them,  and  hence  disin- 
tegration proceeds  rapidly. 

J  180.  Most   inorganic  aggregates,    having    arrived   at 
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dense  forms  in  which  comparatively  little  motion  is  retained, 
remain  long  withont  marked  changes.  Each  has  lost  so 
much  motion  in  passing  fi^m  the  disintegrated  to  the  inte- 
grated state^  that  much  motion  must  be  given  to  it  to 
cause  resumption  of  the  disintegrated  state;  and  an  im- 
mense time  may  elapse  before  there  occur  in  the  environ- 
ment, changes  great  enough  to  communicate  to  it  the 
requisite  quantity  of  motion.  We  will  look  first  at  those 
exceptional  inorganic  aggregates  which  retain  much  motion, 
and  therefore  readily  undergo  dissolution. 

Among  these  are  theCljqpids  and  volatile  solids  which 
dissipate  under  ordinary  conditions — ^water  that  evaporates, 
carbonate  of  ammonia  that  wastes  away  by  the  dispersion  of 
its  molecules.  In  all  such  cases  motion  is  absorbed;  and 
always  the  dissolution  is  rapid  in  proportion  as  the  quantity 
of.heat  or  motion  which  the  aggregated  mass  receives  from 
its  environmea|(  is  gi*eat.  Next  come  the  cases  in 

which  the  ^^COjleajQfLaJughly  integrated  jor  jsolid  aggre-. 
g^te,  are  dispersed  among  the  molecules  of  a  less  integrated 
or  liquid  aggregate;  as  in^  aqueous  solutions.  One  evidence 
that  this  disintegration  of  matter  has  for  its  concomitant 
the  absorption  of  motion,  is  that  soluble  substances  dissolve 
the  more  quickly  the  hotter  the  water :  supposing  always  that 
no  elective  affinity  comes  into  play.  Anotiierand  still  more 
conclusive  evidence  is,  that  when  crjrstals  of  a  given  tem- 
perature are  placed  in  water  of  the  same  temperature,  the 
process  of  solution  is  accompanied  by  a  fall  of  tempera- 
ture—often a  very  great  one.  Omitting  instances  in 
which  some  chemical  action  takes  place  between  the  salt 
and  the  water,  it  is  a  uniform  law  that  the  motion  which 
disperses  the  molecules  of  the  salt  through  the  water,  is 
at  the  expense  of  the  molecular  motion  possessed  by  the 
water.. 

Masses  of  sediment  accumulated  into  strata,  afterwards 
compressed  by  many  thousands  of  feet  of  superincumbent 
strata*  and  reduced  in   course  of  time   to   a  sohd  state. 
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may  remain  for  miUions  of  yoara  nncluuiged ;  but  iu  Bub* 
gequent  millions  of  years  they  are  inevitably  exposed  to 
disintegrating  actions.  Baised  along  with  othei"  sacb  masses 
into  a  continent,  denuded  and  exposed  to  rain,  &Ost,  and 
the  grinding  actions  of  glaciers,  they  have  their  particles 
gradually  separated,  carried  away,  and  widely  dispersed. 
Or  when,  as  otherwise  happens,  the  encroaching  sea  reaches 
them,  the  undermined  cliffs  which  they  form  fall  Irom  timo 
to  time,  breaking  into  fragments  of  all  sizes ;  the  waves, 
rolling  about  the  small  pieces,  and  in  storms  turning  over 
and  knocking  together  the  larger  blocks,  reduce  them  to 
boulders  and  pebbles,  and  at  last  to  sand  and  mud.  Even  if 
portions  of  tho  disintegrated  strata  accumulate  into  shingle 
banks,  wliich  afterwards  become  soHdified,  the  process  of 
dissolution,  arrested  though  it  may  be  for  some  enormous 
geologic  period,  is  finally  resumed.  As  many  a  shore 
shows  us,  the  conglomerate  itself  is  sooner  or  later  snbject 
to  the  like  processes  j  and  its  cemented  masses  of  hetero- 
geneous components,  lying  on  the  beach,  are  broken  up  and 
worn  away  by  impact  and  attrition — that  is,  byoonmitmici 
mechanical  motion. 

When  not  thus  effected,  tho  disintegration  is  effecte 
communicated  molecular  motion.  The  consolidated  stt 
located  in  some  area  of  subsidence,  and  brought  down  nearer 
and  nearer  to  the  regions  occupied  by  molten  matter,  comies 
eventually  to  have  its  particles  brought  to  a  plastic  state  by 
heat,  or  finally  melted  down  into  liquid.  Whatever  may  be 
its  subsequent  transformations,  the  transformation  then  ei« 
bibited  by  it  ia  an  absorption  of  motion  and  disintegration 
of  matter. 

Be  it  simple  or  compound,  small  or  largo,  a  crystal  or  a 
mountain  chain,  every  inorganic  aggregate  on  the  Fmrth. 
thus,  at  somo  tbne  or  other,  undergoes  a  reversal  of  thcM 
changes  undergone  during  its  evolution.  Not  that  it  usaaQy 
passes  back  completely  from  the  perceptible 
ceptiblo;  as  organic  aggregates   do  in  great  part. 
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wholly.  Bat  still  its  disintegration  and  dispersion  carry 
it  some  distance  on  tHe  way  towards  the  imperceptible;  and 
there  are  reasons  for  thinking  that  its  arrival  there  is 
but  delayed.  At  a  period  immeasurably  remote,  every  such 
inorganic  aggregate,  along  with  all  undissipated  remnants 
of  organic  aggregates,  must  be  reduced  to  a  state 
gaseous  diffusion,   and  so  complete  the   cycle  of   its    of 

changes. 

• 

§  181.  For  the  Earth  as  a  whole,  when  it  has  gone 
through  the  entire  series  of  its  ascending  transformations, 
must  remain,  like  all  smaller  aggregates,  exposed  to  the 
contingencies  of  its  environment;  and  in  the  course  of 
those  ceaseless  changes  in  progress  iiuroughout  a  Universe 
of  which  all  parts  are  in  motion,  must,  at  some  period  be- 
yond the  utmost  stretch  of  imagination,  be  subject  to  forces 
sufficient  to  cause  its  complete  disintegration.  Let  us 
glance  at  the  forces  competent  to  disintegrate  it. 

In  his  essay  on  ''  The  Inter-action  of  Natural  Forces,^' 
Prof.  Helmholtz  states  the  thermal  equivalent  of  the  EartVs 
movement  through  space,  as  calculated  on  the  now  received 
datum  of  Mr.  Joule.  '^If  our  Earth,''  he  says,  '^were  by  a 
sudden  shock  brought  to  rest  in  her  orbit, — ^which  is  not  to 
be  feared  in"  the  existing  arningement  of  our  system — by 
such  a  shock  a  quantity  of  heat  would  be  generated  equal 
to  that  produced  by  the  combustion  of  fourteen  such  Earths 
of  solid  coal.  Making  the  most  unfavourable  assumption 
as  to  its  capacity  for  heat,  that  is,  placing  it  equal  to  that 
of  water,  the  mass  of  the  Earth  would  thereby  be  heated 
11,200  degrees;  it  would  therefore  bo  quite  fused,  and  for 
the  most  part  reduced  to  vapour.  If  then  the  Earth, 
aft;er  having  been  thus  brought  to  rest,  should  fall 
into  the  Sun,  which  of  course  would  be  the  case,  the 
quantity  of  heat  developed  by  the  shock  would  be  400 
times    greater.''  Now    though    this    calculation 

seems  to  be  nothing   to  the  purpose,  since  the  Earth  is 
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not  likely  to  be  suddenly  arrested  in  its  orbit  and  not  likely 
therefore  aaddenly  to  fall  into  the  Sun ;  yet,  as  beforo  pointed 
out  (§  171)j  tbero  is  a  force  at  work  wliicb  it  is  held  must 
lit  last  bring  the  Earth  into  tho  Sun,  This  force  is  the  re- 
sistance of  the  ethereal  medinm.  From  ethereal  resistanoe 
is  inferred  a  retardation  of  all  moving  bodies  in  the  Solar 
System — a  retardation  which  certain  astronomers  contend 
even  now  shows  ita  effects  in  the  relative  noamcss  to  on© 
another  of  tho  orbits  of  tho  older  planets.  If^thenJ  retarda- 
tion is  going  on,  there  must  come  a  time,  no  matter  How 
remote,  when  the  slowly  diminishing  orbit  of  tho  Eartli  will 
end  in  tho  Sun ;  and  though  the  quantity  of  molar  JnotJDB  ~ 
to  be  then  transformed  into  molecular  motion,  will  not  t 
so  great  as  that  whiclfthe  calculation  of  Helniholtz  N 
it  will  be  great  enough  to  reduce  the  aubetanca  oftlie  I 
to  a  gaseous  state. 

This  dissolution  of  the  Earth,  and,  at  int<?r\-alsj  of  e 
other  planet,  is  not,  however,  a  dissolution  of  the  Solar 
System.  Viewed  in  their  ensemble,  all  the  changes  ex- 
hibited throughout  the  Solar  System,  are  incidents  Eu:com- 
panying  the  integration  of  the  entire  matter  composing  it : 
the  loeal  integration  of  which  each  planet  ia  tho  scene, 
completing  itself  long  before  tho  genenJ  integration  ia 
complete.  Bat  each  secondary  mass  having  gone  through 
ita  evolution  and  reached  a  state  of  equilibrium  among  its 
parte,  thereafter  continues  in  ita  extinct  stato,  nntil  by  the 
Btill  progressing  general  integration  it  is  brought  into  the 
central  mass.  And  though  each  such  union  of  a  secondary 
mass  with  tho  central  mass,  implying  transformation  of 
molar  motion  info  molecular  motion,  causes  partial  dif- 
fusion of  tho  total  mass  formed,  and  adds  to  tho  quantity  of 
motion  that  has  to  bo  dispersed  in  tho  shape  of  light  and 
boat  J  yet  it  does  but  postpone  the  pciiod  at  which  tho  total 
mass  must  become  completely  integrated,  and  its  excess  of 
contained  motion  radiated  into  space. 
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•  §  182.  Here  we  come  to  the  question  raised  at  the  close 
of  the  last  chapter — does  Evolutien  as  a  whole,  like  Evolu- 
tion in  detail,  advance  towards  complete  quiescence  f  Is 
that  motionless  state  called  death,  which  ends  Evolution  in 
organic  bodies,  typical  of  the  uniyersal  death  in  which  Evo- 
lution at  large  must  end  ?  And  have  we  thus  to  contem- 
plate as  the  outcome  of  things,  a  boundless  space  holding 
here  and  there  extinct  suns,  fated  to  remain  for  ever  with- 
out further  change. 

To  so  speculative  an  inquiry,  none  but  a  speculative 
answer  is  to  be  expected.  Such  answer  as  may  be  ventured, 
must  be  taken  less  as  a  positive  answer  than  as  a  demurrer 
to  the  conclusion  that  the  proximate  result  must  be  the 
ultimate  result.  If,  pushing  to  its  extreme  the  argument 
that  Evolution  must  come  to  a  close  in  complete  equilibrium 
or  rest,  the  reader  suggests  that  for  aught  which  appears  to 
the  contrary,  the  Universal  Death  thus  implied  will  con- 
tinue indefinitely,  it  is  legitimate  to  point  out  how,  on 
carrying  the  argument  still  further,  we  are  led  to  infer  a 
subsequent  Universal  Life.  Let  us  see  what  may  be 
assigned  as  grounds  for  inferring  this. 

It  has  been  already  shown  that  all  equilibration,  so  far 
as  we  can  trace  it,  is  relative.  The  dissipation  of  a  body^s 
motion  by  communication  of  it  to  surrounding  matter,  solid, 
liquid,  gaseous,  and  ethereal,  brings  the  body  to  a  fixed 
position  in  relation  to  the  matter  that  abstracts  its  motion. 
But  all  its  other  motions  continue.  Further,  this  motion, 
the  disappearance  of  which  causes  relative  equilibration,  is 
not  lost  but  simply  transferred.  ^Vlicther  it  is  directly 
transformed  into  insensible  motion,  as  happens  in  the  case 
of  the  Sun ;  or,  whether,  as  in  the  sensible  motions  going 
on  around  us,  it  is  directly  transformed  into  smaller  sensible 

•  Though  this  chapter  is  new,  tliia  section,  and  the  one  following  it,  aro 
not  new.  In  tho  lint  edition  they  were  included  in  tho  final  section  of  the 
foragoing chapter.  While  snbstantidly  tho  same  as  before,  the  argument 
hM  been  in  some  places  abbt-'^vijitod  ai:d  in  <»11k  r  i»l.icc3  enforced  by  add!* 
tional  matter. 
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motions,  aii3  those  into  still  smaller,  until  tLcy  become  in- 
eensible,  matters  not.  la  cvciy  instance  the  ultimate  result 
is,  that  whatever  motion  of  masses  is  lost,  ro-appoacs  *s 
molecular  motion  pervading  space.  Thns  tho  questions  we 
have  to  consider,  arc — Whether  after  the  completion  of  all 
the  relative  equilibrations  which  bring  Evolution  to  a  close, 
there  remain  any  farther  equilibrations  to  be  effected  ? — 
Whether  there  are  any  other  motions  of  masses  that  mnet 
eventually  bo  transformed  into  molecular  motion  t — And  it 
there  are  such  other  motions,  what  must  be  the  consequence 
when  the  moleculnr  motion  generated  by  their  transformB" 
tion,  is  added  to  that  which  already  exists  ? 

To  the  first  of  these  questions  the  answer  is,  that.theiSf^ 
remain  motions  which  aro  undiminished  by  all  the  reUtin> 
equilibrations  we  have  considered ;  namely,  the  motions  of 
translation  possessed  by  those  vast  masses  of  matter  c&Ued 
stars — remote  suns  that  are  probably,  like  our  own,  sur- 
rounded by  circling  groups  of  planets.  The  belief  that  tic 
stars  are  fixed,  has  long  since  been  abandoned:  observation 
has  proved  many  of  them  to  have  sensible  proper  motioDa. 
Moreover,  it  has  been  ascertained  by  nieasoremenb  that  in 
relation  to  the  stars  nearest  to  us,  our  own  star  travela  at 
the  rate  of  about  half  a  million  miles  per  day;  and  if,  as  15 
admitted  to  bo  not  improbable,  oar  own  star  is  moving  in 
the  same  direction  with  adjacent  stars,  its  absolute  velocity 
may  bo,  and  most  likely  is,  immensely  greater  than  this. 
Now  no  finch  changes  as  those  taking  place  within  the  SoUr 
System,  even  when  carried  to  the  extent  of  integ^tin^  tfao 
whole  of  its  matter  into  one  mass,  and  diffiisin^  j 
relative  motions  in  an  insonsiblo  form  througli  span 
affect  those  sidereal  motions.  Hence,  there  appears  t 
native  bnt  to  infer  that  they  mtist  remain  to  bo  eqai 
by  some  subsequent  process. 

The  next  question  that  arises  is — To  what  law  do  a 
motions  conform?  And  to  this  question  Astronomy  ti 
the  law  of  gravitation.    The  movements  of  binary  s 
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proved  this.  The  periodic  times  of  sundry  binary  stars  have 
been  calcnlated  on  the  assumption  that  their  revolutions  are 
determined  by  a  force  like  that  which  regulates  the  revolu- 
tions of  planets  and  satellites ;  and  the  subsequent  perfor- 
mances of  their  revolutions  in  the  predicted  periods,  have 
verified  the  assumption.  If,  then,  these  remote  bodies  are 
centres  of  gravitation — ^if  we  infer  that  all  other  stars  are 
centres  of  gravitation,  as  we  may  fairly  do— and  if  we  draw 
the  unavoidable  corollary,  that  the  gravitative  force  which 
so  conspicuously  afiects  stars  that  are  near  one  another, 
also  afiects  remote  stars ;  we  must  conclude  that  all  the 
members  of  our  Sidereal  System  gravitate,  individually  and 
collectively. 

But  if  these  widely-dispersed  moving  masses  mutually 
gravitate,  what  must  happen  f  There  appears  but  one  ten- 
able answer.  They  cannot  preserve  their  present  arrange- 
ment :  the  irregular  distribution  of  our  Sidereal  System 
being  such  as  to  render  even  a  temporary  moving  equi- 
librium impossible.  If  the  stars  are  centres  of  an  attractive 
force  that  varies  inversely  as  the  square  of  the  distance, 
there  is  no  escape  from  the  inference  that  the  structure  of 
our  galaxy  is  undergoing  change,  and  must  continue  to 
undergo  change. 

Thus,  in  the  absence  of  tenable  alternatives,  we  are 
brought  to  the  positions  : — 1,  that  the  stars  are  in  motion ; 
— 2,  that  they  move  in  conformity  with  the  law  of  gravita- 
tion  j — 3,  that,  distributed  as  they  are,  they  cannot  move  in 
conformity  with  the  law  of  gravitation,  without  under- 
going re-arrangement.  If  now  wo  ask  the  nature  of  this 
re-arrangement,  we  find  ourselves  obliged  to  infer  a  pro- 
gressive concentration.  Stars  at  present  dispersed,  must 
become  locally  aggregated ;  existing  aggregations  (except- 
ing, perhaps,  the  globular  clusters)  muil  grow  more  dense ; 
and  aggregations  must  coalesce  with  one  another.  That 
integration  has  been  progressing  throughout  past  eras,  we 
found  t?)  bo  indicated  by  the  structure  of  the  heavens,  in 
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goneral  and  in  detail ;  and  of  tlio  extent  to  whicU  it  lias  in 
&omo  places  already  gone,  remarkable  instances  are  furat^faeil 
by  the  Magellanic  clouds — two  closely-packed  agglomera- 
tions, not,  indeed,  of  single  stars  only,  but  of  single  stars, 
of  clusters  regular  and  irreguiarj  of  nebulEc,  and  of  diffused 
nebulosity.  Tbat  tlieso  have  been  formed  by  matual  gwivi- 
tation  of  parts  once  widely  scattered,  there  ia  evidence  in 
the  barrenncaa  of  the  surrotinding  celestial  spaces :  tie  nu- 
becula minor,  especially,  being  seated,  aa  Humboldt  says, 
in  "a  kind  of  starless  desert." 

What  must  be  the  limit  of  such  concentrations?  The 
mutual  attraction  of  two  stars,  when  it  so  far  predominates 
over  other  attractions  aa  to  cause  approximation,  almoet 
certainly  ends  in  the  formation  of  a  binary  etar  ;  since  tho 
motions  generated  by  other  attractions  prevent  the  two 
stars  fi-om  moving  in  straight  lines  to  their  common  centre 
of  gravity.  Between  small  clusters,  too,  having  also  certain 
proper  motions  as  clusters,  mutual  attraction  maj  lead,  not 
to  complete  union,  but  to  the  formation  of  binaiy  dusters. 
As  the  process  continues,  however,  and  the  clnstora  become 
larger,  they  must  move  more  directly  towards  eacli  other : 
thus  forming  clusters  of  increasing  density.  "While,  there- 
fore, during  the  earlier  stages  of  concentration,  tho  pro- 
babihtics  are  immense  against  tho  actual  contact  of  ibeso 
mutually-gravitating  masses;  it  is  tolerably  manife&t  that, 
as  tho  concentration  increases,  collision  must  bcconte 
probable,  and  ultimately  certain.  This  ia  an  inference  not 
lacking  the  support  of  high  authority.  Sir  John  Herschpl, 
treating  of  those  numerous  and  variously  -  aggregated 
clusters  of  stars  revealed  by  the  telescope,  and  t ' 
apparent  approval  his  father's  opinion,  tJiat  the  more  d 
and  irregular  of  these,  aro  "globular  cluflters  in 
vanced  state  of  coniJenEation ;"  subsequently  remark] 
"  among  a  crowd  of  solid  bodies  of  whatever  etEe,  i 
by  independent  and  partially  opposing  impulses,  motii 
posito  to  eacb  other  vutxt  produce  collision,  destr 
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velocity^  and  subsidence  or  near  approach  towards  the 
centre  of  preponderant  attraction ;  while  those  which  con- 
spire^ or  which  remain  outstanding  after  such  conflicts^ 
mtist  ultimatelj  give  rise  to  circulation  of  a  permanent 
character/^  Now  what  is  here  alleged  of  these  minor 
clusters^  cannot  be  .denied  of  larger  clusters ;  and  thus  the 
above-inferred  process  of  concentration^  appears  certain  to 
bring  about  an  increasingly-frequent  integration  of  masses. 
We  have  next  to  consider  the  consequences  of  the  accom- 
panying loss  of  velocity.  The  sensible  motion  which  disap- 
pears cannot  be  destroyed^  but  must  be  transformed  into 
insensible  motion.  What  will  be  the  effect  of  this  insensible 
motion  ?  Already  we  have  seen  that  were  the  Earth  ar- 
rested^ dissipation  of  its  substance  would  result.  And  if 
80  relatively  small  a  momentum  as  that  acquired  by  the 
Earth  in  falling  to  the  Sun^  would  be  equivalent  to  a  mole- 
cular motion  sufficient  to  reduce  the  Earth  to  gases  of  ex- 
treme rarity;  what  must  be  the  molecular  motion  generated 
by  the  mutually-arrested  momenta  of  two  stars,  that  have 
moved  to  tieir  common  centre  of  gravity  thro;gh  epacea 
immeasurably  greater  f  There  seems  no  alternative  but  to 
conclude^  that  it  would  be  great  enough  to  reduce  the 
matter  of  the  stars  to  an  almost  inconceivable  tenuity — a  te- 
nuity like  that  which  we  ascribe  to  nebular  matter.  Such 
being  the  immediate  effect^  what  would  be  the  ulterior  effect  ? 
Sir  John  Herschel^  in  the  passage  above  quoted^  describing 
the  collisions  that  must  arise  in  a  concentrating  group  of 
stars^  adds  that  those  stars  ''which  remain  outstanding 
after  such  conflicts  miLst  ultimately  give  rise  to  circula- 
tion of  a  permanent  character."  The  problem,  however,  is 
hero  dealt  with  purely  as  a  mechanical  one :  the  assump- 
tion being  that  the  mutually-arrested  masses  will  con- 
tinue as  masses— €ui  assumption  to  which  no  objection  ap- 
peared at  the  time  when  Sir  John  Herschel  wrote  this 
passage ;  since  the  correlation  of  forces  was  not  then  re- 
cognized. But  obliged  as  we  now  are  to  conclude,  that 
24 
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Btars  moving  at  tlio  high  vclocitiea  acquired  during  conces- 
tration,  will,  by  matuftl  arrest,  be  dissipated  into  gasca,  tbc 
problem  becomes  different;  and  a  different  infertmce  seems 
nnavoidflble.  For  the  diflhsed  matter  produced  by  such  con- 
flicts must  form  a  resisting  medium,  occupying  that  central 
region  of  the  cluster  through  which  its  members  from  time 
to  time  pass  in  describing  their  orbits — a  resisting  medium 
which  they  cannot  move  through  without  having  their  velo- 
cities diminished.  Kvery  additional  coUision,  by  angmont- 
ing  this  resisting  medium,  and  making  tho  losses  of  velocity 
greater,  must  aid  in  preventing  tho  establishmcDt  of  tiut 
equilihrinm  which  would  else  arise ;  and  so  must  conspire 
to  produce  more  ircqaent  colliaions.  Anil  the  nehnhjaS 
matter  thus  formed,  presently  enveloping  the  whole  cluster, 
must,  by  continuing  to  shorten  the  gyrations  of  the  moving 
masses,  entail  an  increasingly  active  integration  and  re- 
active disintegration  of  them;  until  they  are  all  dissi- 
pated. Whether  this  process  completes  itself  inde- 
pendently in  different  parts  of  our  Sidereal  System;  or 
whether  it  completes  itself  only  by  aggregating  the  whola 
matter  of  our  Sidereal  System ;  or  whether,  as  seems  not 
nnlitcly,  local  integrations  and  disintcgTalions  mn  their 
courses  while  the  general  integi-ation  ia  going  on ;  ax©  ques- 
tions that  need  nob  be  discussed.  In  any  case  the  concht* 
sion  to  bo  drawn  is,  that  tho  integration  must  continae  notfl 
the  conditions  which  bring  about  disintegration  are  resc^ied; 
and  that  there  must  then  ensue  a  diffusion  that  oiidoes  ihe 
preceding  concentration.  This,  indeed,  is  the  con- 
clusion which  presents  itself  as  a  deduction  from  tho  pen»l> 
enco  of  force.  If  stars  concentrating  to  a  common  centre  ot 
gravity,  eventually  reach  it,  then  the  quantities  of  mutiur 
they  have  acquired  most  suffice  to  carry  them  away  Kgain  (c 
those  remote  regions  whence  they  started.  And  since,  by  tht 
conditions  of  the  case,  they  cannot  return  to  ihiwc  i^mofc. 
regions  in  tho  shape  of  concrete  massca,  Ihcy  most  r 
in  tho  shape  of  diffused  luasaes.     Action  nml  mctioi 
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equal  and  opposite^  tho  momentum  producing  dispersion^ 
must  be  as  great  as  the  momentum  acquired  by  aggregation; 
and  being  spread  over  the  same  quantity  of  matter^  must 
cause  an  equivalent  distribution  through  space,  whatever  be 
the  form  of  the  matter.  One  condition,  however, 

essential  to  the  literal  fulfilment  of  this  result,  must  be 
specified;  namely,  that  the  quantity  of  molecular  motion 
radiated  into  space  by  each  star  in  the  course  of  its  forma- 
tion from  difiFiised  matter,  shall  either  not  escape  from  our 
Sidereal  System  or  shall  be  compensated  by  an  equal  quan- 
tity of  molecular  motion  radiated  from  other  parts  of  space 
into  our  Sidereal  System.  In  other  words,  if  we  set  out 
with  that  amount  of  molecular  motion  implied  by  the  exist- 
ence of  the  matter  of  our  Sidereal  System  in  a  nebulous 
form ;  then  it  follows  from  the  persistence  of  force,  that  if 
this  matter  undergoes  the  re-distribution  constituting  Evo- 
lution, the  quantity  of  molecular  motion  given  out  during 
the  integration  of  each  mass,  plus  the  quantity  of  molecular 
motion  given  out  during  the  integration  of  all  the  masses, 
must  sufiBice  again  to  reduce  it  to  the  same  nebulous  form. 

Eere,  indeed,  we  arrive  at  a  barrier  to  our  reasonings ; 
since  we  cannot  know  whether  this  condition  is  or  is  not 
fulfilled.  If  the  ether  which  fills  the  interspaces  of  our 
Sidereal  System  has  a  limit  somewhere  beyond  the  outer- 
most stars,  then  it  is  inferrable  that  motion  is  not  lost  by 
radiation  beyond  this  limit ;  and  if  so,  the  original  degree 
of  diffusion  may  bo  resumed.  Or  supposing  the  ethereal 
medium  to  have  no  such  limit,  yet,  on  the  hypothesis  of  an 
unlimited  space,  containing,  at  certain  intervals.  Sidereal 
Systems  like  our  own,  it  may  be  that  the  quantity  of  mole- 
cular motion  radiated  into  the  region  occupied  by  our 
Sidereal  System,  ia  equal  to  that  which  our  Sidereal 
System  radiates;  in  which  case  the  quantity  of  motion 
possessed  by  it,  remaining  undiminished,  it  may  continuo 
during  unlimited  time  its  alternate  concentrations  and  dif- 
fusions.    But  if,  on  the  other  hand,  throughout  hQ\\u^i&'^^ 
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space  filled  with  ether,  there  exiBt  do  otiicr  Sidereal  Sys- 

toma  subject  to  like  changes,  or  if  such  other  Sidereal 
Systems  exist  at  more  thou  a  certain  average  distance  irom 
one  another  j  then  it  seems  an  unavoidable  conclusion  that 
the  quantity  of  motion  possessed,  must  diminish  by  ntdio* 
tion ;  and  that  so,  on  each  successive  resumption  of  tho 
nebulous  form,  tho  matter  of  our  Sidereal  System  wiU 
occupy  a  leas  space ;  until  it  reaches  cither  a  state  in  which 
its  concentrations  and  diffusions  ere  relatively  small,  or  a 
state  of  complete  aggregation  and  rest.  Since,  however, 
we  have  no  evidence  showing  tho  existeuce  or  non-existence 
of  Sidereal  Systems  throughout  remote  space;  and  since, 
even  had  we  such  evidence,  a  legitimate  conclusion  could 
not  be  drawn  from  premises  of  which  one  clement  fun* 
limited  space)  ia  inconceivable ;  we  mu^  be  for  ever  withoat 
answer  to  this  transcendent  question. 

But  confining  ourselves  to  tho  proximate  and  not  neces- 
sarily insoluble  question,  wo  find  reason  for  thinking'  that 
after  tho  completion  of  those  various  equilibrations  which 
bring  to  a  close  all  the  forms  of  Evolution  we  have  contem- 
plated, there  must  continue  an  equilibration  of  a  far  wider 
kind.  When  that  integration  everywhere  in  progress 
throughout  our  Solar  System  has  reached  its  climax,  there 
will  remain  to  be  effected  the  immeasureably  greater  inte- 
gration of  our  Solar  System,  with  other  such  systems. 
There  must  then  re-appcar  in  molecalar  motion  what  ia  lost 
in  tho  motion  of  masses ;  and  tho  inevitable  transformation 
of  this  motion  of  masses  into  molecular  motion,  cannot  take 
place  without  reducing  the  masses  to  a  nebulous  form. 

§  183.  Thus  wo  are  led  to  tho  conclusion  that  thft 
entire  process  of  things,  as  displayed  in  the  aggregate  at 
the  visible  Universe,  ia  analogous  to  the  entire  process  of 
things  as  displayed  in  tho  smallest  aggregates. 

Motion  OS  well  as  Matter  being  fixed  in  quantity,  it  would 
seem  that  the  change  in  tho  distribution  of  Matter  irliicli 


DISSOLUTION. 


637 


Motion  effects^  coming  to  a  limit  in  whicliever  direction  it 
is  carried^  the  indestructible  Motion  thereupon  necessitates 
a  reverse  distribution.  Apparently,  the  universally-co- 
existcnt  forces  of  attraction  and  repulsion,  which,  as  wo 
have  seen,  necessitate  rhythm  in  all  minor  changes  through- 
out tho  Universe,  also  necessitate  rhythm  in  the  totality  of 
its  changes — ^produce  now  an  immeasureable  period  during 
which  tho  attractive  forces  predominating,  causo  universal 
concentration,  and  then  an  immeasureable  period  during 
which  the  repulsive  forces  predominating,  cause  universal 
difiusion — alternate  eras  of  Evolution  and  Dissolution.  And 
thus  there  is  suggested  ildb  conception  of  a  past  during 
which  there  have  been  successive  Evolutions  analogous  to 
that  which  is  now  going  on;  and  a  future  during  which 
successive  other  such  Evolutions  may  go  on— ever  the  same 
in  principle  but  never  tho  same  in  concrete  result- 
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5  181.  At  the  closo  of  n  ivoi-k  like  tliis,  it  is  i 
usually  needful  to  eontemplato  as  a  wholo  that  which  tho 
Buccossive  chapters  have  presented  in  porta.  A  coherent 
knowledge  implies  eomething  more  than  the  establisliment 
of  connections:  wo  must  not  rest  after  aeeingf  how  each 
minor  group  of  truths  falls  into  its  place  vritliin  some  major 
gronp,  and  how  all  the  major  groups  lit  together.  It  is 
reqniaito  that  we  should  retire  a  space,  and,  looking  at  tlio 
entire  Etmcturo  from  a  distance  at  which  details  too  lost  to 
view,  ohservo  its  general  character. 

Something  moro  than  recapitulation — something  tnoro 
oven  than  an  organized  rc-statement,  will  come  within  tho 
scopo  of  the  chapter.  Wo  shall  find  that  in  their  t 
tho  general  truths  reached  exhibit,  under  cortain  aspc 
oneness  not  hitherto  ohsorred. 

There  is,  too,  a  special  reason  for  noting  how  tho  y 
divisions  and  sub -divisions  of  tho  argument  consolidi 
namely,  that  tho  theory  at  large  thereby  obtains  a  ; 
illustration.  Tho  reduction  of  tho  generalizations  that  1 
been  Bet  forth  to  a  completely  integrated  state,  exemp' 
once  moro  tho  process  of  Evolution,  and  etreugthoi 
farther  tho  general  fabric  o 
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unexpectedly,  and  very  significantly,  to  the  truth  with  which 
we  set  out,  and  with  which  our  re-survey  must  commence. 
For  this  integrated  form  of  knowledge  is  the  form  which, 
apart  from  the  doctrine  of  Evolution,  we  decided  to  be  the 
liighest  form. 

When  we  inquired  what  constitutes  Philosophy — ^when 
wo  compared  men's  various  conceptions  of  Philosophy,  so 
that,  eliminating  the  elements  in  which  they  differed  we 
might  see  in  what  they  agreed ;  we  found  in  them  all,  the 
tacit  implication  that  Philosophy  is  completely  unified  know- 
ledge. Apart  from  each  particular  scheme  of  unified  know- 
lodge,  and  apart  £rom  the  proposed  methods  by  which 
unification  is  to  be  effeoted,  we  traced  in  every  case  the  belief 
that  unification  is  possible,  and  that  the  end  of  Philosophy 
is  the  achievement  of  it. 

Accepting  this  conclusion,  we  ^ent  on  to  consider  the 
data  with  which  Philosophy  must  set  out.  Fundamental 
propositions,  or  propositions  not  deduciblo  from  deeper 
ones,  can  bo  established  only  by  showing  the  complete 
congruity  of  all  the  results  reached  through  the  assumption 
of  them;  and,  premising  that  they  were  assumed  till  so 
established,  we  took  as  our  data,  those  organized  com- 
ponents of  our  intelligence  without  which  there  cannot 
go  on  tho  mental  processes  implied  by  philosophizing. 

From  the  specification  of  these  we  passed  to  certain 
primary  truths — "The  Indestruct ibility  of  Matter,'^  "The 
Continuity  of  Motion,^'  and  "  The  Persistence  of  Force ; '' 
of  which  the  last  is  ultimate  and  the  others  derivative. 
Having  previously  seen  that  oup  experiences  of  Matter  and 
Motion  are  resolvable  into  experiences  of  Force ;  we  further 
saw  the  truths  that  Matter  and  Motion  are  unchangeable  in 
quantity,  to  be  implications  of  the  truth  that  Force  is  un- 
changeable in  quantity.  This  we  discovered  is  tho  truth 
by  derivation  from  which  all  other  truths  are  to  be  proved. 

The  first  of  the  truths  which  presented  itself  to  be  so 
proved,  was   "The  Persistence  of  the    Eolations  among 
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FoTcea."  TbiSj  -wliich  ia  ordinarily  called  Uniformity  of 
Law,  we  fonnd  to  be  r  necessary  implication  of  the  fact  tint 
Force  can  neither  oriso  onb  of  nothing  nor  lapso  mto 
nothing. 

The  deduction  next  drawn,  was  that  forces  which  seem  to 
bo  lost  are  transformed  into  their  equivalents  of  other  forrrs ; 
or,  convoreoly,  that  forces  which  become  manifest,  do  so  by 
disappcaranco  of  pre-existing  equivalent  forces.  Of  these 
truths  wo  fonnd  illuatnttiona  in  the  motions  of  tha  heoTonly 
bodies,  in  the  changes  going  on  over  the  Earth's  sarface, 
and  in  all  organic  and  soper-organic  actions. 

It  tnmcd  out  to  bo  tho  same  with  the  law  that  everything 
moves  along  tlio  "fine  of  Ipast  rcsiateBEe,  or  the  lino  of 
greatest  traction,  or  their  resultant,  Amfing  movctoonts  of 
all  orders,  from  those  of  stars  down  to  those  of  nervous  dis- 
charges and  commercial  cnrrcnts,  it  was  shown  both  that 
this  is  80,  and  that,  given  the  Persistence  of  Force,  it  mnjat 
be  so. 

So,  too,  we  saw  it  to  be  with  "  Tho  Khytlun  of  Motion." 
All  motion  altomatos — ^bo  it  the  motion  of  phinota  in  their 
orbits  or  ethereal  molecules  in  their  nndnlationa — be  it  tho 
cadences  of  speech  or  the  rises  and  tails  of  prices  ;  and,  aa 
before,  it  became  manifest  that  Force  being  persistent,  this 
perpetual  reversal  of  Motion  between  limits  is  inevitAblo. 

5  186.  ThesG  truths  holding  of  all  existenceg,  were 
recognized  as  of  the  kind  required  to  constitute  what  we 
distinguished  as  Philosophy,  But,  on  considering  them,  i»w 
perceived  that  as  they  stand  they  do  not  form  anything  liko 
a  Philosophy ;  and  that  a  Philosophy  cannot  Ito  formed  hj 
any  number  of  such  truths  separately  known.  Each  enich 
truth  expresses  tho  general  law  of  some  one  factor  "by  which 
phenomena,  as  wo  habitually  experience  them,  aro  pro*  , 
duced ;  or,  at  most,  expresses  tho  law  of  co-operation  of 
Bome  two  factors.  But  knowing  what  are  tho  elements  of  » 
process,  is  not  knowing  how  thoso  elements  corabhie  ) 
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effect  ib.  Tliat  wMch  oloiio  can  tmify  knowledge  mnat  be 
the  law  of  co-operation  of  all  tlifl  factors — a  law  expressing 
Biniultaneoosly  the  complex  aotecedenta  and  tlio  complex 
consequents  wHich  any  phenomenon  as  a  wholo  preaoats. 

A  further  inference  was  that  Philosophy,  as  we  muler- 
stand  it,  must  not  nnify  separate  concrete  phenomena  only ; 
and  mnst  not  stop  short  ^"ith  unifying  separate  classes  of 
concrete  phenomena;  but  must  unify  all  concrete  pheno- 
mena. If  the  law  of  operation  of  each  factor  holds  trao 
throughout  the  Cosmos ;  so,  too,  must  the  law  of  their  co- 
operation. And  hence  in  comprehending  the  Cosmos  as 
conforming  to  this  law  of  co-operation,  must  consist  that 
highest  unification  which  Philosophy  seeks. 

Descending  from  this  abstract  statement   to  a  concrete 

one,  we  saw  that  the  law  sought  must  be  ihe  law  of  the 

continuous  re-distributiou  of  Matter  and  Motion.       The 

—  changes  overywhcro  going  on,  from  those  which  are  slowly 

^Hdteriug  the  strncturo  of  our  gnlaxy  down  to  those  which 

^Hpistituto  a  chemical   decomposition,  are  changes  in  tho 

^Bslative   positions  of  component  parts;    and  everywhere 

iiecBssarily  imply  that  along  with  a  new  arrangement  of 

Matter   there  has  arisen  a  new  arrangement  of  Motion. 

Ilcnoe  wo  may  bo  certain,  a  priori,  that  there  must  be  a 

law   of   the   concomilnnt    re-distribution    of   Matter  and 

Motion,  which  holds  of  every  change ;  and  which,  by  thus 

unifying  all  changes,  must  bo  tho  basis  of  a  Philosophy. 

In  commencing  oar  search  for  this  universal  law  of  rc- 
dislribation,  wo  contemplated  from  another  point  of  view 
the  problem  of  Philosophy ;  and  saw  that  its  solution  could 
not  but  be  of  the  nature  indicated.  It  was  shown  that  a 
Philosophy  stands  self-convicted  of  iaadequacy,  if  it  does 
not  formnlato  the  whole  series  of  changes  passed  through 
by  every  existence  in  its  passago  from  the  impcrceptibb  to  , 
the  perceptible  and  again  from  the  perceptible  to  the  im-  > 
jieroeptible.  If  it  begins  its  explanations  with  existences 
^uliat  already  have  concrete  forms,  or  leaves  off  while  they 
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still  retain  concrete  forms ;  then,  manifestly,  tlipy  had  pre- 
ceding histories,  or  will  Lave  succeeding  histories,  or  both, 
of  which  no  acconnt  is  given.  And  aa  such  preceding  and 
succooding  histories  are  subjects  of  possible  knowledge,  a 
Philosophy  which  says  nothing  abont  them,  fulls  ehort  of  tfao 
required  unification.  Whence  we  saw  it  to  follow  that 
the  formula  sought,  equally  appHcabla  to  existences  taken 
singly  and  in  their  totality,  must  bo  appUcable  to  tho  whole 
history  of  each  and  to  the  whole  history  of  all. 

By  these  considci-ations  wo  were  brought  within  viinc 
of  the  formula.  Por  if  it  had  to  comprohoud  the  entire 
progress  from  tho  imperceptible  to  tho  perceptible  and 
from  the  perceptible  to  the  imperceptible  j  and  if  it  ins 
also  to  express  the  continuous  re- distribution  of  Matter 
and  Motion ;  then,  obviously,  it  could  be  no  other  than  one 
defining  the  opposite  processes  of  concentration  and  diffusion 
in  terms  of  Matter  and  Motion.  And  if  so,  it  mnst  bo  a 
statement  of  the  truth  that  the  concentration  of  JUntter 
implies  the  dissipation  of  Motion,  and  that,  conversely,  tlir- 
absorption  of  Motion  implies  the  diffusion  of  Matter. 

Such,  in  fact,  wo  fonnd  to  bo  the  law  of  tho  entire  cycle  of 
chungea  passed  through  by  every  existence — loss  of  motion 
and  consequent  integration,  eventually  followed  by  gain  of 
,  motion  and  consequent  disintegration.  And  we  saw  that 
[besides  appljing  to  tho  whole  history  of  each  oxiBtenco,  it 
applies  to  each  detail  of  tho  history.  Both  processes  mo 
going  on  at  every  instant ;  but  always  there  is  a  differential 
result  in  favour  of  the  first  or  the  second.  And  every 
change,  even  though  it  bo  only  a  transposition  of 
inevitably  advances  the  oiio  process  or  tho  other. 

Evolution  and  Dissolution,  as  wo  name  these  op] 
transformations,  though  thus  truly  defined  in   their 
general  characters,  are  but  incompletely  defined ;  or  ratluT, 
while  the  definition  of  Dissolution  is  sufficient,  the  definitioo 
of  Evolution  is  extremely  insufficient.     Evolution  is 
en  integration  of  Mattel-  and  dissipation  of  Motion; 
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is  in  most  cases  mucli  morD  than  this,  THe  primary  re- 
distributioD  of  Mutter  and  Motion  is  nsuoll^  accompanied 
by  secondary  ro-diatributions. 

Distin^ialiing  the  different  kinds  of  Evolntioa  so  pro- 
duced as  simple  and  compound,  wo  went  on  to  consider 
tinder  what  conditions  tlio  secondary  re-distribntions  which  J 
make  Evolution  compound,  talie  place.     We  fonnd  that  a  1 
concentrating  aggregate  which,  loses  its  contained  motion  ] 
rapidly,  or  iutegratea  quickly,  exhibits  only  aimplo  Evolu- 
tion ;  bat  in  proportion  as  its  largeness,  or  the  peculiar  i 
stitutioii  of  its  components,  hinders  tlio  dis&ipatian.  of  iU 
motion,  its  parts,  while  undergoing  that  primary  re-distribu- 
fibn  which  results  in  integration,  undergo  seoondajy  "*-_ 
^tributions  producing  more  or  less  complosity. 

§  187.  From  this  conception  of  Evolution  and  Dissolution 
as  together  making  up  the  entire  process  through  which 
things  pass;  and  &om  this  conception  of  Evolution  i 
dividing  into  simple  anil  compound ;  we  went  on  to  consider 
tho  law  of  Evolution,  as  exhibited  among  all  orders  of 
existences,  in  general  and  in  detail. 

Tho  integration  of  Matter  and  concomitant  dissipation  of 
Motion,  was  traced  not  in  each  whole  only,  but  in  the  parta 
into  which  each  whole  divides.     By  tho  aggregate  Solar 
System,  as  well  as  by  each  planet  and  satellite,  progresaivo 
concentration  has  been,  and  is  still  being,  exempli0od. 
each  organism   that    general    iuoorporation    of    dispersed  J 
materials  which  causes  growth,  is  accompanied  by  local  in-  I 
corporations,  forming  what  we  call  organs.    Every  society  * 
while  it  displays  Uic  aggregative  process  by  its  increasing 
ma£9  of  population,  displays  it  also  by  tho  riao  of  dense 
masses  in  special  parts  of  its  area.    And  in  all  cases,  along 
vilh  those  direct   integrations  there  go   the  indirect  in- 
tegrations by  which  parts  ore  made  mutually  dependent. 

From   this  primary  redistribution  we  wore  led  on  to 
insider  tlie  secondary  re-distributions,  by  inquiring  how 


there  came  to  be  a  formation  of  ports  during  tlie  formaUaa 
of  &  -whole.  It  turned  oat  that  there  is  habitually  a  passage 
from  homogeneity  to  heterogeneity,  along  with  the  passige 
from  diffusion  to  concentration.  Whilo  tho  matter  com- 
posing the  Solar  system  has  been  aaanming  a  denser  funn,  it 
has  changed  from  unity  to  variety  of  distribntion.  Sol- 
idification of  the  lilarth  has  been  accompanied  by  a  progresd 
from  comparative^  uniformity  to  extreme  multiformity.  In 
tho  conrse  of  its  advance  from  a  germ  to  a  mass  of  relatively 
great  bnlk,  every  plant  and  animal  also  advances  fiwm 
simplicity  to  complexity.  The  increase  of  a  society  in 
numbers  and  consohdation  has  for  its  concomitant  an  in- 
creased heterogeneity  both  of  its  political  and  its  industrial 
organization.  And  the  like  holds  of  all  supcr-oi^nic  pro- 
dncts — Language,  Science,  Art,  and  Liteniture. 

But  -wB  saw  that  these  eccondury  re-distributious  are  not 
thus  completely  expressed.  At  tho  same  time  that  the  parts 
into  which  each  whole  ia  resolved  become  more  nniike  odo 
another,  they  also  become  more  sharply  marked  off.  Tho 
result  of  the  secondary  re- distributions  is  therefore  to  change 
!m  indefinite  homogeneity  into  a  definite  hoterogcnoity. 
This  additional  trait  also  we  found  to  be  traceable  in  evolving 
aggregates  of  all  orders,  Further  consideration,  Lowover, 
made  it  apparent  that  the  increasing  dofiniteness  which  goes 
along  with  increasing  heterogeneity,  is  not  an  independcst 
trait;  hut  that  it  results  from  tho  integration  which  pn^ 
gresses  in  each  of  the  differentiating  parts,  while  it  pro- 
gresses in  the  whole  they  form. 

Farther,  it  was  pointed  out  that  in  all  evolntioiu, 
inorganic,  organic,  and  super- organic,  this  change  in  ifaa 
arrangement  of  Matter  is  accompanied  by  a  parallel  change 
in  tho  arrangement  of  Motion :  every  increase  in  stmottint 
complexity  involving  a  corresponding  incr«iso  in  txiao- 
tional  complcsity.  It  was  shown  that  along  with  the 
integration  of  molecules  into  masses,  there  arises  an  mtcwn^ 
tioQ  of  molecvklax  motion  into  the  moUoD  of 
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tliat  as  &st  as  there  results  variety  in  the  sizes  and  forms  of 
BggregAtes  and  their  relations  to  incident  forces^  there  also 
results  variety  in  their  movements. 

The  transformation  thns  contemplated  under  separate 
aspects^  being  in  itself  but  one  transformation^  it  became 
needful  to  unite  these  separate  aspects  into  a  single  concep- 
tion— ^to  regard  the  primary  and  secondary  re-distributions 
as  simultaneously  working  their  various  effects.  Every* 
where  the  change  from  a  confused  simplicity  to  a  distinct 
complexity^  in  the  distribution  of  both  matter  and  motion^ 
is  incidental  to  the  consolidation  of  the  matter  and  the  loss 
of  its  motion.  Hence  the  re-distribution  of  the  matter  and 
of  its  retained  motion,  is  from  a  diffused,  uniform,  and  in- 
determinate arrangement,  to  a  concentrated,  multiform,  and 
determinate  arrangement. 

*  §  188.  We  come  now  to  one  of  the  additions  that  may  be 
made  to  the  general  argument  while  summing  it  up.  Here 
is  the  fit  occasion  for  observing  a  higher  degree  of  unity  in 
the  foregoing  inductions,  than  we  observed  while  making 
them. 

The  law  of  Evolution  has  been  thus  far  contemplated  as 
holding  true  of  each  order  of  existences,  considered  as  a 
separate  order.  But  the  induction  as  so  presented,  falls 
short  of  that  completeness  which  it  gains  when  we  con- 
template these  several  orders  of  existences  as  forming 
together  one  natural  whole.  While  we  think  of  Evolution 
as  divided  into  astronomic,  geologic,  biologic,  psychologic, 
sociologic,  &c.,  it  may  seem  to  a  certain  extent  a  coincidence 
that  the  same  law  of  metamorphosis  holds  throughout  all  its 
divisions.  But  when  we  recognize  these  divisions  as  mere 
conventional  groupings,  made  to  facilitate  the  arrangement 
and  acquisition  of  knowledge«-*when  we  regard  the  different 
existences  with  which  they  severally  deal  as  component 
parts  of  one  Cosmos ;  we  see  at  once  that  there  are  not 
several  kinds  of  Evolution  having  certain  traits  in  common. 
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I  EvoluUoa  going  on  erorywberfl  &ft«r  tho  uine 
Wo  liaro  repeatedly  pbscnrod  that  while  any 
ffhole  ia  ovolviiig,  there  is  always  going  on  an  cvolal 
the  parts  tntg  wliioli  it  divides  itself;   but  vre  have 
observed  th&t  Ihia  equally  Iiolds  of  tha  totality  of 
made  np  of  parts  withiu  part«  from  tho  greatest  down' 
iku  lunttllcst.     '\Yg  know  tliut  wliilo  n  pliyBJcoUy-oohering 
Bggri-'gatit  like  llio  hnnian  body  is  getting  larger  and  talcing 
on  its  general  eliapc,  each  of  its  oi^ns  is  doing  the 
tliat  while  each  organ  is  growing  and  becoming 
others,  thcra  is  going  on  a  dilTerenttation  and 
tit  its  oompouGDt  tissues  and  vessels ;  and  that  even 
compononta  of  ths.'st)  compoaents  eie  severally  ini 
and  passing  into  more  doiinitely  hotcm^ncouB  struci 
But  wo  have  not  duly  remarked  tliat,  setting  out  with 
liuman  body  as  a  minute  part,  and  ascending  from  iki 
greater  parts,  this  Gimultimeity  of  transformation  is  eqi 
manifest — tliab  white    vach   individual  is  diivelojiing-, 
Kocie^  of  which  he  is  an  insignillcant  unit  is  dcvelo] 
too;  that  while  the  aggregate  mass  furmiug  a  society^ 
becoming  more  definitely  heterogonoous,  BO  likewise  is 
total  aggregate,  the  Earth,  of  which  the  society  is  an 
appreciable  portion ;  that  while  the  Earth,  which  in  bnl 
not  a  millionth  of  the  Solar  System,  pi-ogrosscs  towai 
concentrated    and   complex   Btructnre,   tho  Solar   Sysl 
(Similarly   progresses ;   and  that  even  its   traoEfommtii 
arc  but   thoso  of  a   scarcely  appreciable  portion  of 
Sidereal  Syfitem,  which  has  at  tho  same  time  besa 
llirough  parallel  eliangcs, 

So  nnderatot^d,  j-:ynIiition  hneon"'''  ""'^  """  ''l  W^i 
only,  bnt^  one  in  fact.  'JC^otboto  not  many  metamorpl 
amilarlT earned  op^^bnt  therb  is  a  single  metamorphi 


4 


universally  progroaeiug,  wherever  the  reverse  metamorplK 
has  not  sot  in.  In  any  locality,  great  or  small,  throaghf 
space,  whero  the  occupying  matter  acquires  an  apprccia 
individunlity,  or  disfingnishablenesa  from  other  matter,  t\a 
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Evolution  goea  on ;  or  rather,  the  acquirement  of  this  ap- 
preciable individuality  is  the  commencement  of  Evolution. 
And  this  holds  uniformly;  regardless  of  the  size  of  the  aggre- 
gate, regardless  of  its  inclusion  in  other  aggregates,  and 
regardless  of  the  wider  evolutions  within  which  its  own  is 
comprehended. 

§  189.  After  making  thorn,  we  saw  that  the  inductions 
which,  taken  together,  establish  the  law  of  Evolution,  do 
not,  so  long  as  they  remained  inductions,  form  coherent 
parts  of  that  whole  rightly  named  Philosophy;  nor  does 
even  the  foregoing  passage  of  these  inductions  from  agree- 
ment into  identity,  suffice  to  produce  the  imity  sought. 
For,  as  was  pointed  out  at  the  time,  to  unify  the  truths 
thus  reached  with  other  truths,  it  is  requisite  to  deduce 
them  from  the  Persistence  of  Force.  Qnr  npvf.  gf^p^  ^>iprf>- 
fpro,  was  to  show  why.  Force  being  persistent,  the  trans* 
formation  which  Evolution  shows  us  necessarily  resets. 

The  iirst  conclusion  arrived  at  was,  that  any  finite 
homogeneous  aggregate  must  inevitably  lose  its  homo- 
geneity, through  the  unequal  exposure  of  its  parts  to 
incident  forces.  It  was  pointed  out  that  the  production 
of  diversities  of  structure  by  diverse  forces,  and  forces 
acting  under  diverse  conditions,  has  been  illustrated  in 
astronomic  evolution ;  and  that  a  like  connection  of  cause 
and  oiTcct  is  seen  in  the  large  and  small  modifications 
undergone  by  our  globe.  The  early  changes  of  organic 
germs  supplied  further  evidence  that  unlikenesses  of  struc- 
ture follow  unlikenesses  of  relations  to  surrounding  agencies 
— evidence  enforced  by  the  tendency  of  the  diflfercntly- 
placed  members  of  each  species  to  diverge  into  varieties. 
And  wo  found  that  the  contrasts,  political  and  industrial, 
which  arise  between  the  parts  of  societies,  serve  to  illus* 
trate  the  same  principle.  The  instability  of  the  homo- 
geneous thus  everywhere  exemplified,  we  also  saw  holds 
in  each  of  the  distinguishable  parts  into  which  any  uniform 
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wbolo  lapses ;  and  tliat  bo  tlie  loss  heterogenooos  tends  con* 
linuftlly  to  become  moro  heterogeneouB. 

A  further  step  in  the  inqniry  disclosed  a  socondary  caaM 
of  increasing  multiformity.  Eyery  differentiated  part  it 
not  simply  a  seat  of  further  difTerentiations,  bot  also  a  parent 
of  further  differentiations;  fiince,  in  growing  unlike  otfacr 
parts,  it  becomes  a  centre  of  anlite  reactions  on  incident 
forces,  and  by  so  adding  to  tho  diversity  of  forces  at  work, 
adds  to  tlie  diversity  of  effects  produced.  This  multiplictt- 
tion  of  effects  proved  to  bo  similarly  tracca,blo  thronghool 
all  Nature — in  tho  actions  and  reactions  that  go  on  through- 
out tho  Solar  System,  in  the  novcr-ceaaing  geologic  com- 
plications, in  tho  involved  symptoms  produced  in  organisms 
by  disturbing  influences,  in  tho  many  thonghta  aud  feelings 
generated  by  single  impressions,  and  in  the  crer-ramifj'itig 
results  of  each  new  agency  bronght  to  bear  on  a  sociely. 
To  which  wn3  added  the  corollary,  confirmed  by  abundant 
facts,  that  tho  multiplication  of  effects  adraucos  in  a 
geometrical  progression  along  with  advancing  hotorogeneity. 

Completely  to  interpret  the  structural  changes  coustitut- 
ing  Evolution,  there  remained  to  assign  a  Tcoson  for  tluU 
increasingly- distinct  demarcation  of  parts,  which  ocoom* 
panics  the  production  of  differences  among  parts.  This 
reason  wo  discovered  to  bo,  tho  segregation  of  mixed  onib 
under  the  action  of  forces  capable  of  moving  them.  Wo 
saw  that  when  nnliko  incident  forces  have  mado  tlio  paid 
of  an  aggregate  nnliko  in  the  natures  of  their  componoot 
units,  there  necessarily  arises  a  tendency  to  separation  of 
the  dissimilar  units  from  one  another,  and  to  a  clnstcring  of 
those  uuita  which  are  similar.  This  cause  of  tho  local  IdUs 
grations  that  accompany  local  differentiations,  turned  oat  W 
be  likewise  exemplified  by  all  Jdnda  of  Evolution — by  the 
formation  of  celestial  bodies,  by  tho  moulding  of  the  lllarth's 
crust,  by  organic  modifications,  by  the  establjjshmcnt  of 
mental  distinctions,  by  the  genesis  of  sociid  divisions. 

At  length,  to  the  auciy  whether  these  procesBes  l»v| 
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limitj  there  came  tlie  answer  that  they  must  end  in  equili- 
brimn.  That  continnal  division  and  subdivision  of  forces^ 
which  changes  the  uniform  into  the  multiform  and  the 
multiform  into  the  more  multiform,  is  a  process  by  which 
forces  are  perpetually  dissipated ;  and  dissipation  of  them, 
continuing  as  long  as  there  remain  any  forces  unbalanced  by 
opposing  forces,  must  end  in  rest.  It  was  shown  that 
when,  as  happens  in  aggregates  of  various  orders,  many 
movements  are  going  on  together,  the  earKer  dispersion 
of  the  smaller  and  more  resisted  movements,  establishes 
moving  equilibria  of  different  kinds :  forming  transitional 
stages  on  the  way  to  complete  equilibrium.  And  further 
inquiry  made  it  apparent  that  for  the  same  reason,  these 
moving  equilibria  have  a  certain  s^lf-conserving  powers; 
shown  in  the  neutralization  of  perturbations,  and  the  adjust- 
ment to  new  conditions.  This  general  principle  of  equili- 
bration, like  the  preceding  general  principles,  was  traced 
throughout  all  forms  of  Evolution — astronomic,  geologic, 
biologic,  mental  and  social.  And  our  concluding  inference 
was,  that  the  penultimate  stage  of  equilibration,  in  which  the 
extrcmest  multiformity  and  most  complex  moving  equili- 
brium are  established,  must  be  one  implying  the  highest  con- 
ceivable state  of  humanity. 

But  the  fact  which  it  here  chiefly  concerns  us  to  remember, 
is  that  each  of  these  laws  of  the  re-distribution  of  Matter 
and  Motion,  was  found  to  be  a  derivative  law — a  law  de- 
ducible  from  the  fundamental  law.  The  Persistence  of 
Force  being  granted,  there  follow  as  inevitable  inferences 
''  The  Instability  of  the  Homogeneous''  and ''  The  Multiplica- 
tion of  Effects;"  while  ''Segregation''  and  ''Equilibration" 
also  become  corollaries.  And  thus  discovering  that  the 
processes  of  change  formulated  under  these  titles  are  so 
many  different  aspects  of  one  transformation,  determined 
by  an  ultimate  necessity,  we  arrive  at  a  complete  unification 
of  them — a  synthesis  in  which  Evolution  in  general  and  in 
detail  becomes  known  as  an  implication  of  the  law  that 
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traiiacenda  proof.  Moreover,  in  becoming  tlius  unified  witli 
one  anotlicr,  tlie  complex  truths  of  Evolution  become  sima]- 
tanoonely  unified  with  those  simpler  troths  stown  to  have  a 
like  ftffiliation — the  equivalence  of  tmnsfonned  forces,  lie 
movement  of  every  mass  and  molecule  alon^  its  lino  of  least 
rosistanco,  and  the  limitation  of  its  motion,  by  rhytlim. 
Which  further  unification  brings  us  to  a  conception  i^f 
tho  entire  plexus  of  changes  presented  by  each  concrete 
phenomenon,  and  by  tho  aggregate  of  concrete  phenomena.. 
33  a  manifestation  of  ono  fundamcntnl  fact — a  fact  shown 


I  all  tho  separate  change 


1  esliio^^H 
rbicli  fii^^^ 


alike  in  the  tot^it  change  a 
composing  it. 


§  190.  Finally  we  turned  to  contemplate, 
throughout  Katuro,  that  process  of  Dissolution  wbicli  1! 
the   complement  of  Evolution ;  and  which  inevitably,  at 
some  time  or  other,  undoes  what  Evolution  has  done. 

Quickly  following  tho  arrest  of  Evolution  in  aggregntes 
that  aro  unstable,  and  following  it  at  periods  often  long 
delayed  hut  reached  at  last  in  tho  stable  aggregates  around 
lis,  wo  saw  that  even  to  tho  vast  aggregate  of  which  alJ 
these  aro  parts — even  to  tho  Earth  as  a  whole — Dissolutiou 
must  eventually  arrive.  Nay  wo  even  saw  grounds  for  the 
belief  that  tho  far  vaster  masses  dispersed  at  olmoet  im- 
measurable intervals  through  space,  wiU,  at  a  time  beyond 
tho  roach  of  finite  imaginations,  share  the  same  fate ;  and 
that  so  universal  Evolution  will  bo  followed  by  univerasl 
Dissolution — a  conclusion  which,  like  thoso  preceding  it, 
we  sa\x  to  be  dedaciblo  from  tho  Persistence  of  Force. 

It  may  bo  added  that  in  eo  unifying  the  phenomena  of 
Dissolution  with  thoso  of  Evolution,  as  being  manifestations 
of  the  same  ultimate  law  under  opposite  conditions,  we  aln 
unify  the  phenomena  presented  by  the  existing  Universe 
with  the  like  phenomena  that  have  preceded  thorn  nnd  vnil 
succeed  them — so  far,  at  least,  as  such  unification  is  pogsibJc 
to  our  limited  intelligences.     For  if,  as  we  saw  rca^a  to 


as  I 
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tLink,  tbcro  is  an  alternation  of  EyoTution  and  D!ssolat!oa  1 
m  tho  totality  of  things — if,  as  we  axe  obliged  to  infer  from 
Uie  Persistence  of  Force,  the  arrival  at  eitlier  limit  of  this 
vast  rhythm  brings  about  the  conditions  under  which  a 
counter-movement  commences — if  wo  are  hence  compelled 
to  entertain  tho  conception  of  Evolutions  that  Lavo  filled 
an  immeasurable  past  and  Evolutions  that  will  fill  an  im- 
measurable future ;  we  can  no  longer  contemplate  the 
visible  creation  as  having  a.  definite  beginning  or  end,  o 
as  being  isolated.  It  becomes  unified  with  all  existence  ] 
teforo  and  after;  and  the  Force  which  the  Universe  pre- 

.t3,  falls  into  the  same  category  with  its  Space  and  Time, 

admitting  of  no  limitation  in  thought. 


101.  So  rounding  off  the  argument,  wo  find  its  result 
brought   into    complete  coalescence  with   tho   conclusion 
reached  in  Part  I. ;  where,  independently  of  any  inquiry  like 
tho  foregoing,  wo   dealt  with  tho   relation    between    the  J 
Knowablo  and  the  Unknowable. 

It  was  ttero  shown  by  analysis  of  both  onr  religions  and 
our  scientific  ideas,  that  while  knowledge  of  tho  canso  which 
produces  effects   on  our  conacionsncss  is  impossible,  the 
ciiatcnee  of  a  cause  for  these  effects  is  a  datum  of  con- 
Bciousness.     We  saw  that  tho  belief  in  a  Power  of  which 
no  limit  in  Time  or  Space  can  bo  conceived,  ia  that  funda-  | 
mental  clement  in  Religion  which  survives  all  its  changea 
of  form.     Wo  saw  Ihat  all  Philosophies  avowedly  or  tacitly 
recognize  this  same  ultimate  truth : — that  while  tho  Rela- 
tivist  rightly  repudiates  those  definite   assertions  which 
Absolutist    makes    respecting    existence    transcend-  i 
perception,  bo  ia  yet  at  last  compelled  to  nnito  with  ] 
im  in  predicating  existence  transcending  perception.    And 
this   inespugnablo  consciousness    in  which  Eehgion  and 
Philosophy  aro  at  one  with  Common  Sense,  proved  to  bo  . 
ikcwiso  that  on  which  all  exact  Science  ia  based.     We 
land  that  subjecti^-e  Science  can  give  no  account  of  those 
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of  the  ira|^ 


oonditiotitd  tnotlea  of  l)ciiig  wliich  constiloto  cotu 
witlioiit  postnlnting  unconditioned  being.     Aud  ^ 
Uxit  objective  Scicnco  con  gi<re  no  accunnt  of  i 
which  wo  know  as  fitcniBl,  wfithout  rL-garding  ita  dtangti 
of  form  ns  manifestations  of  something  that  continues  con- 
Ktont  under  all  forms.     This  is  nlso  the  implication  to  wbkb 
wo  are  now  h-d  linck  by  oar  completed  synthesis.    The 
recognition  of  a  porsistont  Force,  ever  changing  its  mani- 
fostations  bat  nnchnngod  io  qnantity  throughoot  all  pasl 
time  and  all  futnre  time,  is  that  which  we  find  olono  mokes 
possible  each  concroto  interpretation,  nnd  at  last  nnifics  all 
roncTwto  intcrpn-talions.     Not,  indeed,  that  this  c 
adds  to  the  streugth  of  the  argnment  aa  a  logieal  struct 
Our  eynthcais  has  proceeded  by  tnking  far  granted  at  o 
stop  this  ultimate  truth;  and  tho  ultimato  truth  ( 
therefore,  bo  regarded  as  in  any  sense  an  outcome  of  J 
eyntliesifl.     Nevertheless,  tho  coincidence  yields  a  rcri 
tion.     For  when  treating  of  tho  data  of  Philosopby,  it  i 
pointed  oat  that  we  cannot  take  even  a  first  i 
making  assumptions ;  and  that  tho  only  coarse  is  to  pre 
with  them  as  proTisional,  until  they  arc  proved  tmo  byj 
oongmity  of  oil  the  roaulfs  reached.     This  congmity  T 
hero  see  to  be  perfect  and  all-embracing — hoItUng  throu 
out  that  entire  structure  of  definite  consciousness  of  t 
tions  which  we  call  Knowledge,  and  harmonizing  witj 
that  inde&nite  consciousness  of  existence  transccndiiig  1 
lations  which  forms  tho  osscnco  of  Behgion. 

§  192.  Towards  some  result  of  this  order,  inqniry,  i 
tific,  metaphysical,  and  theological,  has  been,  and  t 
manifestly    advancing.     The    coalescence   of    polythei 
conceptions   into    tho    monotlieistio    conception,    and 
reduction  of  the  monotheistic   conception  to   a  : 
moro  general  form  in  which  personal  Buperintendence  1 
comes  merged  in  nniversal  immanence,  clearly  BhoWB  ■ 
ftdvauce.     It  is  equally  shown  in  the  fading  away  of  c 
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theories  about  ''essences/'  ''potentialities/'  "occult  vir- 
tues/' &c.;  in  tlie  abandonment  of  such  doctrines  as  those 
of  "  Platonic  Ideas/'  "  Pre-established  BEarmbnies/'  and  the 
like;  and  in  the  tendency  towards  the  identification  ot 
Being  as  present  to  us  in  consciousness^  with  Being  as 
otherwise  conditioned  beyond  consciousness.  Still  more 
conspicuous  is  it  in  the  progress  of  Science ;  which,  from 
the  beginning  has  been  grouping  isolated  fisicts  under  laws, 
uniting  special  laws  under  more  general  laws,  and  so  reach- 
ing on  to  laws  of  higher  and  higher  generality;  until  the 
conception  of  universal  laws  has  become  familiar  to  it. 

Unification  being  thus  the  characteristic  of  developing 
thought  of  all  kinds,  and  eventual  arrival  at  unity  being 
fairly  inferable,  there  arises  yet  a  further  support  to  our 
conclusion.     Since,  unless  there  is  some  other  and  higher 

unity,  the  unity  we  have  reached  must  be  that  towards  which 
developing  thought  tends ;  and  that  there  is  any  other  and 
higher  unity  is  scarcely  supposable.  Having  grouped  the 
changes  which  all  orders  of  existences  display  into  induc- 
tions; having  merged  these  inductions  into  a  single 
induction;  having  interpreted  this  induction  deductively; 
having  seen  that  the  ultimate  truth  from  which  it  is  deduced 
is  one  transcending  proof;  it  seems,  to  say  the  least,  very 
improbable  that  there  can  be  established  a  fundamentally 
difierent  way  of  unifying  that  entire  process  of  things 
which  Philosophy  has  to  interpret.  That  the  foregoing 
accumulated  verifications  are  all  illusive,  or  that  an  opposing 
doctrine  can  show  a  greater  accumulation  of  verifications,  is 
not  easy  to  conceive. 

Let  no  one  suppose  that  any  such  implied  degree  of 
trustworthiness  is  alleged  of  the  various  minor  propositions 
brought  in  illustration  of  the  general  argument.  Such  an 
assumption  would  be  so  manifestly  absurd,  that  it  seems 
scarcely  needful  to  disclaim  it.  But  the  truth  of  the  doctrine 
as  a  whole,  is  unaffected  by  errors  in  the  details  of  its  pre- 
sentation.   If  it  can  be  shown  that  .the  Persistence  of  Force 
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is  not  ft  dattim  of  conscioosDCss ;  or  if  it  can  bo  ^tnt 
Uint  lio  several  laws  of  force  aboro  specified  arc  ttol  coco!- 
Urics  from  it ;  or  if  it  can  bo  eliown  dmt,  givpn  thvse  Uits, 
tlto  rc'difltribution  of  Matter  nnd  Jfotioa  does  not  nMO- 
BDrily  proceed  as  described  ;  tlieii,  indeed,  it  will  be  sbim 
ibat  tluj  thcor]^  of  Evolntion  bus  nut  ibc  bigb  wruruit  lien 
elaimcd  for  it.  Bat  notbing  abort  of  Ibis  can  shalcc  tbe 
lfcner«l  conclusions  arrived  at. 

§  103.  If  thcBO  conclusions  bo  accoptod — if  it  be  agreed 
that  tbo  phenomena  going  on  OTcrjrwhi^ro  ore  parts  of  tbo 
general  process  of  Erolution,  save  where  they  aro  parts  oi 
the  roverae  process  of  Dissolation;  then  ■wo  may  infer  that 
all  pbenomona  receive  their  complcto  interpretation,  only 
when  recognized  as  porta  of  theso  processes.  Wbenca  il 
follon's  that  the  limit  towards  wbicb  Knoyrlcdgo  is  advaac* 
ing,  tnnat  bo  ronchcd  wht'n  the  formulae  of  these  processes 
are  so  applied  as  to  yield  a  total  and  Bpccifc  interpretation 
of  cocb  pbonomonon  in  its  entirety,  its  well  as  of  phenoroena 
iu  general. 

ITie  partially-unified  knowledge  diatingnisbcd  as  Science, 
does  not  yet  include  sncb  total  interpretations.  Either, 
as  in  the  more  complex  sciences,  the  progress  is  almost  es- 
cluaively  inductive ;  or,  as  in  the  simpler  eciences,  tho  de^ 
ductiona  are  concerned  with  the  component  phenomena ; 
and  at  present  tbero  ia  ecarccly  a  conscioosness  that  llio 
ultimate  task  is  tlie  deductive  interpretation  of  phenomena 
in  their  state  of  composition.  The  Abstract  Sciences,  ileal- 
ing  wilh  tho  forms  under  which  phenomena  arc  prcBcntMt, 
and  tjio  Abstract- Con  ere  to  Sciences,  dealin;^  with  tho  factors 
by  which  plienomcna  are  produced,  are,  philosophically  con- 
Bidered,  the  liimdmaids  of  tho  Concrete  Sciences,  which 
deal  witb  tho  produced  phenomena  as  existing  in  all  thrir 
natural  complrxily.  Tho  laws  of  tho  forma  and  tho  laws  of 
the  factors  having  been  ascertained,  tbero  then  comes  the 
business  of  nKceitaining  tlio  laws  of  the  products,  ns  dot 
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mined  by  the  inter-actiOH  of  the  co-operative  factors.  Given 
the  Persistence  of  Force,  and  given  the  various  derivative 
laws  of  Force,  and  there  has  to  be  sho^vn  not  only  how 
the  actual  existences  of  the  inorganic  world  necessarily 
exhibit  the  traits  they  do,  but  how  there  necessarily  result 
the  more  numerous  and  involved  traits  exhibited  by  organic 
and  super-organic  existences — ^how  an  organism  is  evolved  ? 
what  is  the  genesis  of  human  intelligence  ?  whence  social 
progress  arises  ? 

It  is  evident  that  this  development  of  Knowledge 
into  an  organized  aggregate  of  direct  and  indirect  deduc- 
tions from  the  Persistence  of  Force,  can  bo  achieved  only 
in  the  remote  future;  and,  indeed,  cannot  be  completely 
achieved  even  then.  Scientific  progress  is  progress  in  that 
equilibration  of  thought  and  things  which  we  saw  is  going 
on,  and  must  continue  to  go  on ;  but  which  cannot  arrive 
at  perfection  in  any  finite  period.  Still,  though  Science  can 
never  be  entirely  reduced  to  this  form ;  and  though  only  at 
a  far  distant  time  can  it  be  brought  nearly  to  this  form ; 
much  may  even  now  be  done  in  the  way  of  approximation. 

Of  course,  what  may  now  be  done,  can  be  done  but  very 
imperfectly  by  any  single  individual.  No  one  can  possess 
that  encyclopedic  information  required  for  rightly  organizing 
even  the  truths  already  established.  Nevertheless  as  pro- 
gress is  effected  by  increments — as  all  organization,  begin- 
ning  in  faint  and  blurred  outlines,  is  completed  by  successive 
modifications  and  additions ;  advantage  may  accruo  from  an 
attempt,  however  rude,  to  reduce  the  facts  now  accumulated 
—or  rather  certain  classes  of  them — to  something  like  co- 
ordination. Such  must  be  the  plea  for  the  several  volumes 
which  are  to  succeed  this;  dealing  with  the  respective 
divisions  of  what  we  distinguished  at  the  outset  as  Special 
Philosophy. 

§  194.  A  few  closing  words  must  be  said,  concerning  the 
general  bearings  of  the  doctrines  that  arc  now  to  bo  fiirtlicr 
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developed.      Before  proceeding  to    interpret    tho  < 
ptoQomeiia  of  Life,  and  Mind,  and   Society,   in  1 
Matter,  Motion,  and  Force,  the  reader  mnst  bo  i 
what  Bcnao  the  interpretations  are  to  bo  accepted. 

It  is  true  that  their  purely  relative  character  has  beea  re- 
peatedly insisted  upon ;  but  the  liability  to  misinterpretatioi 
ia  so  great,  that  notwithstanding  all  evidence  to  the  contrwy, 
there  wiU  probably  havo  arisen  in  not  a  few  minds,  the  con- 
viction that  the  solutions  which  have  been  ^ven,  along  with 
those  to  be  derived  from  them,  are  essentially  materioliBtir. 
Having,  throughout  life,  constantly  heard  the  charge  of 
materialism  made  against  those  who  ascribed  the  more  in- 
volved phenomena  to  agencies  like  those  which  produce  the 
simplest  phenomena,  most  persons  have  acijaired  repugnance 
to  such  modes  of  interpretation ;  and  the  onivcrsol  apph- 
cation  of  them,  even  though  it  is  premised  that  the  solutions 
they  give  can  bo  but  relative,  will  probably  rouse  more  or 
less  of  the  habitual  feeling.  Such  an  attitude  of  mind.  Low- 
ever,  is  Eignificant,  not  bo  mnch  of  a  reverence  for  the 
Unknown  Cause,  aa  of  an  irreverence  for  those  fanuUar 
forms  in  which  the  Unknown  Cause  is  manifested  to  as. 
Men  who  Lave  not  risen  above  that  vulgar  conception  wlticb 
unites  with  Matter  the  contemptuous  epithets  "  grou" 
and  "  brute,"  may  naturally  feel  dismay  at  the  proponl  ta 
reduce  the  phenomena  of  Life,  of  Mind,  and  of  Society,  to* 
level  with  those  which  they  think  so  degraded.  Bni 
whoever  remembers  that  the  forma  of  existence  whicli  ti» 
nucultivated  speak  of  with  so  much  scorn,  aro  shown  ilj 
the  man  of  science  to  bo  tho  more  marvcUona  in  tbetr 
attributes  the  more  they  ore  investigated,  nnd  are  slao 
proved  to  be  in  their  ultimate  natures  absolutely  incoiB{i(^ 
heuaible — as  absolutely  incomprehensible  as  seosattoa,  at 
the  conscious  something  which  perceives  it — whoever  closriy 
recognizes  this  truth,  will  see  that  tho  course  proposed  dots 
not  imply  a  dogrodotion  of  tho  so-called  higher,  but  mi 
elevation  of  tho  so-called  loner.     Porceiving  as  ho  will,  thfti 
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tho  Materialist  and  Spiritualist  controversy  is  a  mere  war  of 
words,  in  whicli  the  disputants  are  equally  absurd— each 
thinking  he  understands  that  which  it  is  impossible  for  any 
man  to  understand — ^he  will  perceive  how  utterly  groundless 
is  the  fear  referred  to.  Being  fuUy  convinced  that  whatever 
nomenclature  is  used,  the  tiltimate  mystery  must  remain  the 
same,  he  will  be  as  ready  to  formulate  all  phenomena  in 
terms  of  Matter,  Motion,  and  Force,  as  in  any  other  terms ; 
and  will  rather  indeed  anticipate,  that  only  in  a  doctrine 
which  recognizes  the  Unknown  Cause  as  co-extensive  with 
all  orders  of  phenomena,  can  there  be  a  consistent  Religion, 
or  a  consistent  Philosophy. 

Though  it  is  impossible  to  prevent  misrepresentations,, 
especially  when  the  questions  involved  are  of  a  kind  that  ex- 
cite so  much  animus,  yet  to  guard  against themas  faras  maybe, 
it  will  be  well  to  make  a  succinct  and  emphatic  re-statement 
of  the  Fhilosophico-Beligious  doctrine  which  pervades  the 
foregoing  pages.  Over  and  over  again  it  has  been 

shown  in  various  ways,  that  the  deepest  truths  we  can 
reach,  are  simply  statements  of  the  widest  uniformities  in 
our  experience  of  the  relations  of  Matter,  Motion,  and  Force; 
and  that  Matter,  Motion,  and  Force  are  but  symbols  of  the 
Unknown  Beality.  A  Power  of  which  the  nature  remains 
for  ever  inconceivable,  and  to  which  no  limits  in  Time  or 
Space  can  be  imagined,  works  in  us  certain  effects. 
These  effects  have  certain  likenesses  of  kind,  the  most 
general  of  which  we  class  together  under  the  names  of 
Matter,  Motion,  and  Force ;  and  between  these  effects  there 
are  likenesses  of  connection,  the  most  constant  of  which  we 
class  as  laws  of  the  highest  certainty.  Analysis  reduces 
these  several  kinds  of  effect  to  one  kind  of  effect ;  and  these 
several  kinds  of  uniformity  to  one  kind  of  uniformity.  And 
the  highest  achievement  of  Science  is  the  interpretation  of 
all  orders  of  phenomena,  as  differently-conditioned  manifes- 
tations of  this  one  kind  of  effect,  under  differently-condi- 
tioned modes  of  this  one  kind  of  uniformity.  But  when 
26 
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Scicnco  has  doQo  this.  It  has  done  nothiDg  more  than  eyp 
tematize  our  experience;  -and  has  in  no  degreo  oxl«iideil 
the  limits  of  our  expcrlonco.  We  can  Bay  no  more  than  be- 
fore, whether  the  imifonnitiea  are  as  absolatcly  nocesaan, 
aa  they  have  become  to  our  thought  relatively  necessair. 
llio  ntmosb  possibility  for  us,  is  an  interpretation  of  the 
process  of  things  as  it  presents  itself  to  oar  limited 
eoDsciousneas ;  but  how  this  process  ia  rolatod  to  tho 
actual  process  we  are  unable  to  conceive,  mnch  lees  to 
know.  Similarly,   it  must  be  remembered   that 

while  the  connection  between  the  phenomenal  order  ami 
tho  ontological  order  is  for  ever  inscrutable ;  80  is  tho  con- 
nection between  the  conditioned  fomoa  of  being  and  thp 
unconditioned  form  of  being  for  ever  inscruLable.  Thi- 
interpretation  of  all  phenomena  in  terms  of  Matter,  Motion, 
and  Force,  is  nothing  more  than  tho  reduction  of  our  com- 
plex symbols  of  thought,  to  the  eimplest  symbols ;  and 
when  the  equation  has  been  brought  to  its  lowest  terms  tho 
symbols  remain  symbols  still.  Hence  tho  reasonings  con- 
tained in  tho  foregoing  pages,  afford  no  support  to  either  of 
the  antagonist  hypotheses  respecting  tho  ultimate  nature  of 
things.  Their  implications  are  no  more  materiulistio  than 
they  are  spiritualistic ;  and  no  more  spjritnalistic  than  ihey 
are  matorialiatic.  Any  argument  which  is  apparently  for* 
uiislied  to  cither  hypothesis,  is  neutralized  by  as  good  on 
argument  furnished  to  the  other.  The  Materialist.,  seeing 
it  to  be  a  necessary  deduction  fi-om  the  law  of  correlation, 
that  what  exists  in  consciousness  under  tho  form  of  feeling, 
is  transformable  into  an  equivalent  of  mechanical  motion, 
and  by  consequence  into  equivalents  of  all  the  other  forces 
which  matter  exhibits ;  may  consider  it  therefore  demoo- 
strated  that  the  phenomena  of  consciousness  arc  material 
phenomena.  Bub  the  Spiritualist,  setting  out  with  the 
same  data,  may  argue  with  equal  cogency,  that  if  the  force* 
displayed  by  matter  are  cognizable  only  under  tlio  sli&po  ct 
those  equivalent  amounts  of  consciousness  which  thejm 
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duce^  it  is  to  be  inferred  that  these  forces^  when  existing 
out  of  consciousness^  are  of  the  same  intrinsic  nature  as 
when  existing  in  consciousness ;  and  that  so  is  justified  the 
spiritualistic  conception  of  the  external  worlds  as  consisting 
of  something  essentially  identical  with  what  we  call  mind. 
Manifestly^  the  establishment  of  correlation  and  equivalence 
between  the  forces  of  the  outer  and  the  inner  worlds^  may 
be  used  to  assimilate  either  to  the  other;  according  as  we 
set  out  with  one  or  other  term.  But  he  who  rightly  inter- 
prets the  doctrine  contained  in  this  work^  will  see  that 
neither  of  these  terms  can  bo  taken  as  ultimate.  He  will 
see  that  though  the  relation  of  subject  and  object  renders 
necessary  to  us  these  antithetical  conceptions  of  Spirit  and 
Matter ;  the  one  is  no  less  than  the  other  to  be.  regarded  as 
but  a  sign  of  the  Unknown  Reality  which  underlies  both. 
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Mb.  Spencer's  philosophical  series  is  published  by  D.  Appleton 

6f  Co.,  NeT»  York,  in  quarterly  parts  (80  to  100  pages  each),  by 

subscription,  at  two  dollars  a  year.     "  First  Principles"  is  issued 

in  one  volume,  and  four  parts  of  Biology  have  appeared.    Wo 

subjoin  some  notices  of  his  philosophy  from  American  and  English 

reviews : 

From  the  National  Quarterly  Beview  (American). 

Comto  thus  founded  social  science,  and  opened  a  path  for  future  discoverers ; 
but  he  did  not  perceive,  anj  more  than  previous  inquirers,  the  fundamental  law 
of  human  evolution.  It  was  reserved  for  Herbert  Spencer  to  discover  this  all- 
comprehensive  law  which  is  found  to  explain  alike  all  the  phenomena  of  man's 
liistorj  and  all  those  of  external  nature.  This  sublime  discovery,  that  the  uni* 
verse  is  in  a  continuous  process  of  evolution  firom  the  homogeneous  to  the  hete- 
rogeneous, with  which  only  Newton's  law  of  gravitation  is  at  all  worthy  to  be 
compared,  underlies  not  only  physics,  but  also  history.  It  reveals  the  law  to 
which  social  changes  conform. 

Fronh  the  {Juriettam  Examiner, 

Reverent  and  bold— reverent  for  truth,  though  not  for  the  forms  of  truth,  and 
not  for  much  that  we  hold  true — bold  in  the  destruction  of  error,  though  with- 
out that  joy  in  destruction  which  often  claims  the  name  of  boldness; — ^theso 
works  are  interesting  in  themselves  and  in  their  relation  to  the  current  thought 
of  thd  time.  They  bmdi  at  first  sight  to  form  the  turning  point  in  the  positive 
philosophy,  but  closer  examination  shows  us  that  it  is  only  a  new  and  marked 
■tage  in  a  regular  growth.  It  is  the  positive  philosophy  reaching  the  higher 
relations  of  our  being,  vid  establishing  what  before  it  ignored  because  it  had  not 
reached,  and  by  ignoring  seemed  to  deny.  This  system  formerly  excluded  the- 
ology and  psychology.  In  the  works  of  Herbert  Spenoer  we  have  the  rudiments 
of  a  positive  theology  and  an  immense  step  toward  the  perfection  of  the  science 
of  psychology.  *  *  *  Such  is  a  brief  and  meagre  sketch  of  a  discussion 
which  we  would  commend  to  be  followed  in  detail  by  every  mind  interested  in 
theological  studies.  Herbert  Bpencer  comes  in  good  faith  from  what  has  been 
so  long  a  hostile  camp,  bringing  a  flag  of  tmce  and  presenting  terms  of  agree* 
vent  meant  to  b«  honorable  to  both  parties :  let  ns  give  him  a  candid  heariuf^ 
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•    ■    •    Id  conclusion,  wo  would  remarls  tbnt  the  work  of  tifrbert  Sptnraf  »■' 
ferred  to  (First  FriDciplos)  ia  not  munljr  thuolagieal,  bol  will  preseat  tbe  Um: 
■ad  broadest  genoraliialiDni  of  Ecience,  and  we  would  oommend  U 
Uiia  kuthoT,  loo  Uttla  known  among  na,  u  at  once  one  of  tho  clearest  of  ta 
and  one  oftha  wUest  and  most  booorable  of  opponents. 

IVoia  tht  Hea  Snfflaitdtr. 
Tbougli  wo  find  bere  some  Dawuranted  MBumptioDB,  ta  well  u  8C 
omUuons,  yet  tbii  pnft  (Lavra  of  tba  Euowable)  may  bo  oonudered,  upoD  ft>; 
whole,  as  ■  fiaa  specimen  of  scienliSc  reuoning.  Conaidcmble  space  is  denned 
lo  the  "Law  of  EtoIqIIod,"  IbD  diseorciy  of  nblch  is  the  aatboi'a  cbief  ctaim  In 
originnlily,  sod  ccrtainlj  erincea  great  power  of  generBlization.  To  quote  tii 
sbitraat  definition  wilbout  a  full  statement  of  tbe  inductions  Irom  which  it  t> 
AeriTed  would  oonTCf  no  fair  impreasion  of  tbe  breadth  and  atrcngth  of  tin 
Ihongbt  wbtch  it  cpilomiiea.  Of  Ur.  Spencer's  general  cboractciislics  ai  a  wiv 
tcr,  we  mn;  obaervo  tbet  his  sljle  is  marked  bj  great  purit;-,  cleamen^  lai 
force;  Ibough  it  is  aomcwbat  diSuse,  and  the  abstract  nature  ot  aome  of  biitsp- 
ica  occasionall;  renders  his  Ibongbt  dilScnlt  of  appiehension.  His  treataiest  el 
bia  sabjecta  is  generall;  thorough  and  sometimes  eihanatice ;  Us  argamenban 
alwajs  ingenious  if  not  alwajs  conrincing;  bia  illuatralions  ate  drawn  froBat- 
niDst  e\ttj  acaeasibic  field  of  human  knoviledge,  and  his  method  of  "pattta| 
things"  is  auch  aa  to  make  tbe  most  of  hia  laaterials.  Do  ia  undoubtedly  eali- 
tLed  to  a  high  rank  among  the  speculative  and  philosophic  writers  ortbepreaeat 

d.r.  •  •  • 

In  Ur.  Spencer  wo  bavo  the  ciamplo  of  a  potilivist,  who  Atits  not  tr«al  tbi' 
sabj«et  of  rcligioii  with  supcrciliona  neglect,  and  who  DIuiiralea  by  his  own 
method  of  re«aoning  upon  the  highest  objects  of  human  tbongbt,  the  valne  el 
Ilioae  metaphysical  studies  which  it  is  so  mach  the  fssbioa  at  hi*  sduiol  lo  te- 
rry. For  both  these  reaaona  the  Tolume,  which  wa  now  propose  lo  eiamine, 
deaerves  the  careful  attention  of  the  theologian  who  deure*  to  know  what  oe« 
iifthe  strongest  thinkers  of  his  school,  commonlf  thought  atheistic  in  its  tcndm- 
cies,  can  say  in  behalf  of  our  uUimate  religions  ideas.  Forif  wc  mistake  not,  i* 
spile  of  the  very  negatiTO  character  of  bia  own  results,  be  has  ronuahed  smb* 
atronKargnments  for  the  doctrine  of  s  positive  Christian  theology.  WeahaSbe 
Diiatiien  if  we  expect  to  find  him  corctcsslj  passing  these  matters  bj  (icIi^iMi 
faith  and  theological  science)  aa  in  all  reapccia  beyond  knowledge  and  of  n 
practical  concern.  On  tbe  contrary,  he  gives  them  profound  atteatian,  mi 
arrivea  at  coneluHona  in  regard  to  them  which  ercn  the  Christian  thMilo|<H> 
must  allow  lo  contain  a  large  moaaun  of  initb.  While  showing  tbe  mkiii  tl  Jfr 
naiart  of  the  ultimate  facts  on  which  religion  depends,  he  demonstralea  ttife 
real  txittaun  and  their  great  importance.  •  ■  ■  In  answering  these  qa(a> 
lions  Hr.  Spencer  boa,  wo  think,  arrived  nosrer  to  a  true  philosophy  Uian  rilte 
Hamilton  or  UanseL  At  least  he  baa  indicated  in  a  more  aaliafactnr?  masna 
than  theybBTB  done,  the  positlre  datamof  oonacioDsneaa  that  tho  uncaniHtl«< 
lliongb  inserntable,  ezUCt,  It  may  be  aaid  that  Mr.  Spencer  ia  not  chsuMbli 
with  eioluding  God  from  the  uniierse,  or  denying  all  rerelation  of  nim  is  B" 
works,  since  he  earnestly  defends  the  Iralh  that  an  insenitable  power  is  ^mwm 
to  aeiit.  Wo  certainly  would  not  charge  him  with  theoretical  athtisin,  b 
ai  ho  docs  this  ultimate  religious' idea. 
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Ih>m  ih$  North  American  BecUw, 

The  law  of  organic  derelopment  annonnoed  in  the  earlj  part  of  the  i  resent 
century,  bj  Goethe,  Schelling,  and  Yon  Baer,  and  ragnelj  expressed  in  the  for- 
mola,  tiiat ''  erohition  is  always  from  the  homogeneous  to  the  heterogeneous,  and 
from  the  simple  to  the  complex,"  has  recently  been  extended  by  Herbert  Spencer 
80  as  to  include  all  phenomena  whatsoeyer.  He  has  shown  that  this  law  of  eYO« 
lution  is  the  law  of  all  eTolution«  Whether  it  be  in  the  development  of  the  earth 
.  or  of  life  upon  its  surface,  in  the  deyelopmcnt  of  Society,  of  government,  of  man- 
ofikctures,  of  commerce,  of  language,  literature,  science,  and  art,  this  .same  ad- 
rancefrt)m  the  simple  to  the  complex,  through  successive  differentiations,  holds 
uniformly.  The  stupendous  induction  from  all  classes  of  phenomena  by  which  Mr. 
Spencer  proceeds  to  establish  and  illustrate  his  theorem  cannot  be  given  here. 

From  the  Christian  Spectator  (English). 

Mr.  Spencer  claims  for  his  view  that  it  is  not  only  a  religious  position,  but 
pretminentiy  the  religious  position ;  and  we  are  most  thoroughly  disposed  to 
agree  with  him,  though  we  think  he  does  not  appreciate  the  force  of  his  own 
argument,  nor  fully  understand  his  own  words.  For  let  us  now  attempt  to  real- 
ise the  meaning  of  this  fact,  of  which  Hr.  Spencer  and  his  compeers  have  put  us 
in  possession ;  let  us  endeavour  to  see  whether  its  bearings  are  really  favorable 
or  adverse  to  religion*  They  are  put  forward  indeed  avowedly  as  adverse  to  any 
other  religion  than  a  mere  reverential  acquiescence  in  ignorance  concerning  all 
that  truly  exists;  but  it  appears  to  us  that  this  supposed  opposition  to  religion 
arises  from  the  fact  that  the  doctrine  itself  is  so  profoundly,  so  intensely,  so 
overwhelmingly  religious,  nay,  so  utterly  and  entirely  Christian,  that  its  true 
meaning  could  not  bo  seen  for  very  glory.  Like  Moses,  when  he  came  down 
from  the  Mount,  this  positive  philosophy  comes  with  a  veil  over  its  face,  that  its 
too  divine  radiance  may  be  hidden  for  a  time.  This  is  Science  that  has  been 
conversing  with  God,  and  brings  in  her  hand  His  law  written  on  tables  of  stone. 

From  the  Seader, 
To  answer  the  question  of  the  likelihood  of  the  permanence  of  Mr.  Mill's  phi- 
losophic reign,  *  *  *  we  should  have  to  take  account,  among  other  things, 
of  the  differences  from  Mr.  Mill  already  shown  by  the  extraordinarily  able  and 
peculiarly  original  thinker  whose  name  we  have  associated  with  Mr.  Mill's  at  the 
head  of  this  article.  We  may  take  occasion,  at  another  time,  to  call  attention  to 
these  speculations  of  Mr.  Herbert  Spencer,  whose  works  in  the  mean  time,  and 
especially  that  new  one  whose  title  we  have  cited,  we  recommend  to  all  those 
select  readers  whose  appreciation  of  masterly  exposition,  and  great  reach  and 
boldness  of  generalization,  does  not  dex>end  on  their  mere  disposition  to  agree 
with  the  doctrines  propounded. 

r  From  the  JBrUieh  Quarterly  Review, 

Complete  in  itself,  it  is  at  the  same  time  but  a  part  of  a  whole,  which,  if  it 
should  be  constructed  in  proportion,  will  be  ten  times  as  great.  For  these  First 
Principles  are  merely  the  foundation  of  a  system  of  philosophy,  bolder,  more 
elaborate  and  comprehensive,  perhaps,  than  any  other  which  has  been  hitherto 
iesigned  in  England.  *  •  •  Widely  as  it  will  be  seen  we  differ  from,  the 
author  on  some  points,  we  very  sincerely  hope  he  may  succeed  in  accomplishing 
the  bold  and  magnificent  project  he  has  mi^ped  out. 


I 
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from  llie  CBmMll  Jfaffotine. 

Oar  "Sarrcy,"  Euperfloiil  aa  it  is,  must  iDclnde  nt  lout  the  meoiOD  it  > 
work  BO  lodjia  aim,  acid  so  remarkabls  in  cieoalida  u  the»jst«m  oTPbUoaofAj 
whioh  Ur.  Herbert  Spencer  is  iuuing  to  sabscnben.  *  *  *  la  >pit«  vf  tl 
dissidence  respecting  tlie  conclaaious,  tlie  seriaui  reader  will  applaud  tlu  p» 
round  earnoBtaoss  aad  tboroagliDEas  irith  Hhich  these  concluaioos  an  adTa- 
ciitEd }  tbe  tmiTpraal  sciptitllio  knowledge  brought  to  bear  on  Ihcm  bj  wi;  tl 
illnBtratioB,  and  the  acute  and  subtle  tbiukiog  diepbf  cd  ia  every  cluplcr. 
FfOm  the  IhrlAmOTt. 

3j  tliese  books  be  has  ircdgcd  liia  xa;  into  Tame  ia  a  Quaaer  diatincUj  on 
ginal,  aad  cariuustf  marked.  ■  •  •  Tbere  is  a  pecaliar  charm  in  Uiia  av- 
tbot'a  ttfle,  in  that  it  aaciiQces  to  no  oommoD  lasle,  white  at  the  tame  HbbH 
makes  tbe  most  abstmso  qacatioas  intclli^ble.  •  «  ■  Tbo  book,  if  it  il  U 
be  noticed  nith  tha  alighteet  degree  of  fuimeaf,  requires  to  be  read  wot  i*«hI| 
to  be  atadied  apart  from  itself  and  with  ilsctf.  For  wbatoier  may  bo  Ha  aWMia 
fate — although  aa  the  ages  go  on  it  shall  becoma  bat  as  the  liapiogs  of  ■  Wk 
child,  B  Ultlo  more  educated  than  olhci'  lisping  cbildrea  of  the  aanic  tioM— thii 
ia  certain,  that,  as  a  book  eddrewed  (o  the  preaant,  it  lilla  the  mind  far  abon 
Iho  ordiaaiy  range  of  tbnnght,  aag^eata  new  asaociatioDS,  azTangva  chaotlo  pk- 
lures,  strikes  often  a  broad  barmouy ,  and  e*en  moTes  the  heart  by  an  InldlB^ 
lual  fltmggls  aa  psfsioulcas  as  Talc,  but  as  irrcsislible  as  time. 
fyom  ihg  Critic. 

Mr,  Spencer  is  tbe  forcmoBt  mind  of  the  onlj  philosophical  school  in  En^tot 
which  has  arrived  at  a  couaisteat  Kchcmc.  •  •  •  Bojond  Ihia  school  we  <»- 
counter  an  Indolent  chaotic  eclecticiam.  Ur.  Spencer  claima  the  respect  dni?  I* 
distiacl  aod  daring  indiTiduslitf ;  othera  are  echoes  oralaTca.  Mr.  Speaccr  laaf 
be  a  uaarpcr,  but  be  has  Iho  voice  and  gesture  of  a  king. 

Dvin  tht  Medico- Chirvrgiail  SnittB. 

Ur.  Spencer  is  eqnnllf  remarkable  for  bjs  search  after  flr«t  pfinciplei ;  tot  U* 

acote  attempts  to  decompose  meotni  phenomena  into  thur  primarj-  elementi; 

and  for  bis  broad  generaliiations  of  mental  ocliTitj',  riewed  to  coiineclioa  wiA 

natare,  instinct,  and  all  Uie  analogies  preeealcd  by  lift  in  ita  luiiTersal  aapecta. 

B,  aili  and  ilaburale  ariidi  ia  lit  Breiu  da  Deux  Monda  tl 

Fib.  15,  18G4. 


Ttaniiiti,ti  /roi 


—The  great  work  onpbilosopliy.bj  Herbert  Speocer,  whom  I  would  wUIia^j 
slyle  the  last  of  English  mclsphvsiciaDa.  In  lbs  midat  of  nniTersal  inrtiffiiriiiti. 
Ur.  Spenoer  remained  sEeadilj  attached  to  bis  philoaophica]  stodies,  (tiaplajiq{ 
all  that  heroio  courage  and  that  rare  independeoce  iodisponaable  lo  thoao  ate 
dorole  themsclTes  to  toilsome  retearcboa  which  at  best  onlj  reoompvoaa  ■• 
atadent  with  a  few  ohaiuro  and  isolated  aoSrages. 

If  Ur.  Spencer,  with  bis  talent,  his  fertititj  of  gsniui,  and  Ibo  almost  eocTd^ 
pedic  rarietj  of  knowledge  of  which  his  writings  furnish  the  proof,  had  i  bi^ 
lo  follow  the  boat«n  path,  nothing  would  hare  been  more  essj  thaa  for  hiBti 
seeure  all  tboae  honora  of  which  English  socieljis  so  prodigal  to  thoao  wbaacTti 
her  aa  sbe  wishes  to  be  serred.  Qo  preferred,  bofrerer,  with  a  noble  and  tooA 
ing  self-deniol,  lo  put  up  with  pniertj— and  what  is  atill  more  difficult,  wlOi  ak 
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(curil}'.  But  he  deserrea  more  tbnn  tiuo  usutuiom  oC  sjtniiftUi}'  i  ne  mait  not 
n.crely  wlmire  Ilia  fldelitf  to  profitless  itadies;  his  work  itMlf  meriU  the  iadi- 
riduol  aileuUon  of  all  A'ieuds  of  philueapiif. 

An  impression  prevails  with  many  llrnt  Mr.  Speucar  belongs 
lo  iho  positive  scliool  of  M.  Auguatc  Comte.  This  is  an  entire 
misappreliensioa ;  but  the  potiiiion  having  been  assumed  bj  sev- 
eral of  bis  reviewers,  he  repels  the  charge  in  tbo  following  lefler, 
which  appeared  in  the  Nets  Eng^nader  for  Jatitiary,  1864  : 

To  tht  EiHtar  qf  til  Sao  Safflander  : 

Sib: — Wbilu  recognUinj  tho  npprifciofiTP  toun  and  general  candour  at  lh« 
article  in  your  lut  number,  entitfeil  "llertiort  Spencer  on  Cltiuiale  Kcligioua 
Ideaa,"  aUow  me  to  pomt  out  oae  error  wbich  permdes  it.  The  n-riter  correctly 
repTCBCats  the  lending  positions  or  my  ugamcnt,  but  ho  ioadvertenily  conTOTi 
B  wrong  impreHEioD  reHpccting  my  tendencies  and  ^mpathiea.  Ho  njg  of  me. 
"thatpirit  of  his  philoaopb;  is  CTidently  (hat  of  the  so-called  poailiiie  melliod 
which  aaa  dow  maor  partial  disciples,  as  well  as  manj  lealoos  odherenta  amoDa 
Iho  thinkcra  of  EDglaud."  Farther  on  I  am  tacitly  classed  wilh  "the  English 
■dmireit  and  diaciptea  of  ths  great  Poailivistj"  and  it  is  prngcntl;  added  that 
**  in  Ur.  SpoDcer  we  have  en  example  of  a  posilirist,  who  does  not  treat  the  (ab- 
ject of  iclfgiou  wilh  aupcrcilious  neglect.  Here  and  througbaut,  the  implica- 
lion  It  tbstl  am  a  follower  of  Comte.  Thia  ia  a  mistake.  That  U.  Comte  hiia 
giTon  a  general  eiposition  of  the  doctrine  and  method  claboralad  by  adence, 
and  has  applied  to  il  a  name  which  has  abtoiDcd  a  I'ertain  carrenor.  Is  true- 
Hut  it  ia  not  true  that  the  holders  of  Ihis  doctrine  and  rallowon  of  this  method 
nro  diaciplea  of  H.  Comic.  Neither  their  modes  of  inquiry  aor  their  views  con- 
cerning human  knowledge  in  its  nature  and  limits  are  approciablf  different  from 
what  tbejr  were  before.  If  they  are  Poulirista  it  is  in  the  sense  that  all  men  of 
Bclenee  have  been  more  or  leaa  consistently  Pneititista;  and  the  applicability  of 
H.  Romte'a  title  to  them  no  more  makes  them  his  disciples  than  does  its  appli- 
kbility  lo  Ilia  men  at  science  who  lired  and  died  before  U.  Comte  wrote,  mako 
icni  his  dladplea. 
My  own  atlituda  toward  U.  Comte  and  bis  pnrtiikl  adherents  has  been  alt 
mg  that  of  antaBoidain.  In  an  eaaay  on  the  "Genesis  of  Science,"  pnbUihed 
1861,  and  republished  with  olber  essays  In  1867,  I  bare  cndoaTonred  to  abow 
■•  >■"'  theory  of  the  logical  dcpendonco  and  biatorical  dcrelapment  of  llin 
IS  UDtruo.  1  have  still  among  my  papora  tho  memoranda  of  a  second 
for  which  I  luited  to  obtain  a  place),  tne  porpoaa  of  which  was  to  sboir 


.-_ _ , jnffiis^i'l! 

in  a  different  sense  ttom  that  in  which  ho  held  iL    Bat  on  *J1  points  that  ai 


lbs  nntmiableQeBs  of  his  theory  of  intelleetnal  pronjeas.    The  only  di 
importance  in  which  1  sgres  with  bim— the  relatiiily  of  all  knowledg 

1.  l; J  lundry  olber  thlnkera  of  earlier  date;  and  c 

om  that  in  which  ho  ~ 

fferfroml 

.  .  _  . .  intelleetnal  progress  into  Iha  three  phases,  Iheo- 

rical,  metapbyaical,  and  positive,  as  snperQoiaL    I  reject  utterly  his  Reli^on 

llumuity.    And  his  ideal  of  aodety  I  hold  in  deUslation.     Some  of  his  minor 

^^iws  I  accept ;  some  of  bis  incldentsl  remarks  acem  to  me  to  be  profound,  but 

HitDm  erery  thing  which  dittingnishea  Comteism  ns  a  system,  I  dissent  enUroly. 

Tb«  only  influence  an  my  own  course  of  thought  which  I  tan  trace  loM.Comte'a 

writings,  is  the  inQuencu  that  results  from  meeliog  with  antagoniilio  opinions 

deSnilely  eipreased. 

Such  being  my  position,  you  will,  I  Ibink,  see  that  hy  cloa^g  me  as  a  Posi- 
titist.  Bod  tacnly  including  mo  among  the  Eoglish  admirers  and  disciples  of 
''"-inte,  your  roilewer  unintentionally  miarepresenla  me.  I  am  qalle  ready  to 
.ir  tho  odium  attaobiiigloo[dnions«biobriJohold;  hall  object  loharaaddad 
U  odiun  atlacMng  lo  opinions  which  I  da  net  bold.  If,  bjr  publishing  this  lat- 
K'-njonrforUicomingnamber,  you  will  allow  me  to  ast  myself  right  with  thu 
tDsriean  public  on  this  matter,  yon  will  greatly  oblige  ic-     '  —  "' 


opniioNH  OK  iTia  PHiiss. 


We  lake  llic  liberty  of  making 
of  Mr.  Spencer,  which  coDtaios  at 
eomo  connection : 


1  extract  from  a  private  kUci 
le  further  obserrations  la  Um 


"There  ippews 
impmssion  respectinv  the 


hare  Rot  ibrond  in  the  United  Sl*le9  m  reiy 
,  the  iaBuonoe  of  Comtc'i  imtings  in  Enrluid. 
incT  obWinod  by  tho  worda  'FosiUTiaqi'  and  '^PosiUTirt,' 
.    Coml-  ^-■--  ->  -' '■ ■ "-  -^ 


or  Comtc'i  imtings  in  Enrluid.     I  aappou 
,  worda  'FosiUTiaqi'  and  '^PosiUTirt,'  u  M 

blune  for  tbii.  Comlfl  haTing  deiignutcd  bj  tbo  tenn  Ponlire  PhUoMphT  lU 
Ibat  body  of  dcfiaitelf-cstabUshed  knoiTledgo  vbich  men  of  adence  ban  been 
l^radoidlr  otguiaiait  lata  a  cohcrcDt  bodr  of  doctrine,  and  banns  bahitmll; 
placed  tbia  ia  oppoailioa  to  tbe  incoherent  bodj  of  doctrine  defend^  by  Ihwto- 
giang,  it  haa  becomo  tbe  habit  of  the  theological  partr  la  tMnk  of  the  uiMgonM 
soieDtifia  partj  under  this  title  of  Poaitivigts  applied  to  Ibcia  bf  Comto,  And 
thoa,  from  the  bahit  of  calliog  them  Poaitirlats  there  bas  groim  Dp  tbo  aaaiiinp- 
tiou  that  thej  call  themBclves  FoiitiTiata,  and  tbit  they  dtq  the  disciplei  of 
Comte,  The  truth  ia  that  Com! 0  and  bia  doctrioes  rcociTO  here  acatcelr  aaj- a(- 
■.entiOD.  I  know  lomelbiDg  of  (he  scieBtiGo  world  in  Englaod,  and  1  caiuMi 
anme  kEiDgle  man  nf  acienre  wbo  acknowledgei  bimsclf  a  follon-cr  of  Conl^  u 
acccpta  tho  title  of  PositiTiaL  Lest,  bonettr,  Ihero  nbonld  be  »oma  (Dcb  who 
were  unknown  to  me,  I  bave  recently  made  inqniriaa  into  the  matter.  To  Pre- 
feasor  Tyndall  1  put  the  iguestion  whether  Comlo  bad  eicrtcd  any  appredabli 
influcaeo  on  bis  on-n  cuarae  at  thoaibt:  and  he  replied,  'So  far  ms  t  know,  n>; 
own  couno  of  thooEbt  nonld  haro  been  eiactlT  the  aame  bad  Comtfi  nerar  (i- 
JBlcd.'  I  then  Baked.  '  Do  yon  know  any  man  of  idence  wboae  new*  ban  bMn 
aSeirled  by  Co mto'a  writings!'  aod  his  answer  wu:  'Bis  iaOacnce  on  acienlific 
thonght  ia  England  la  abaola!o1f  nil.'  To  the  sania  qncaliona  Frot  Hoxley  r*- 
tnm^  in  other  words,  Iha  samo  anawcrs.  Profesaon  HnxEey  and  TytulaU, 
being  leiidera  in  their  reg|iectiTe  dejiartmenta,  and  being  also  men  of  geiuni 
oalture  and  pbilasophio  insight,  t  tbink  that  joining  their  imprcasiona  with  mj 
own,  I  am  justified  in  saying  that  (he  acientific  world  of  England  is  wboUy  oiiiD- 
fluenced  by  Comto.  Sueb  small  influcnco  aa  he  baa  bad  here  hu  beta  oa  aoma 
literaij  men  and  bigtoriane — men  wbo  were  attracted  by  tbe  srand  achiete- 
menta  of  science,  who  were  charmed  by  the  plnnsible  lyscem  olacieatific  gea- 
ersliiatioDB  pat  forth  by  Comte,  with  tbo  nsaal  French  regard  for  lyiamctry  aod 
disregard  for  fact,  and  wbo  wero,  from  (heir  want  of  acientific  training,  nnabts 
to  detect  tbe  essential  fallacioaaneBs  of  his  ayalem.  Of  these  the  most  DOtabIt 
eiample  was  tbe  late  Mr.  Backle.  Be»des  bun.  I  can  name  bnt  seven  men  wtu> 
hare  been  in  any  appreciable  degree  influenced  bj  ComlSj  andoriheic,  fonr,  it 
nirt  flte,  arc  acarcel;  known  to  the  public" 
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